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Description 
Technical Field 

[00011 The present invention relates to medicinal compositions containing two or more anti-retrovirus active sub- 
stances, in detail medidhal compositions containing prbpenone derivatives. . 

Background Art . 

[0b02J AIDS (acquired immunodeficiency syndrome) is an intractable disease cased by human inimunodeficiency 
vims (HIV), and the development of a useful treating agent and therapy therefore are expected. As a treating agent 
for AIDS, a reverse transcriptase inhibitor and a protease inhibitor, have already been authorized and in clinical field 
a combination therapy rather than a single administration of them is used as a standard method because of the ar>- 
pearance of resistant virus, reduction of side-effect, etc. . 
t00p3J In combination therapy, the use of medicines having different action mechanism is more recommended than 
that of the same type of medicines. The combination of such different type of medicines can strongly inhibit the repli- 
cation of retrovirus though their synergism. For exarnple, preferable is a combination of nucleoside type reverse tran- 
scriptase inhibitor and non-nucleoside type reverse transcriptase inhibitor, a combination of reverse transcriptase in- 
hibitor (nucleoside type reverse transcriptase inhibitor or non-nucleoside type reverse transcriptase inhibitor) and pro- 
tease inhibitor, and the lil<e. ' K 
[00041 As examples of the synergistic effect exhibited by a combination of plural anti-human immunodeficiency virus 
active.substances. a combination of lamivudine (3TC) as nucleoside type reverse transcriptase inhibitor and iffben- 
zoxa2ol-2-yl)m6thyl]amino}-5-alkyl-6-alkyl-2-(1 H)-pyridinone as non-nucleoside type reverse transcriptase inhibitor is 
disclosed in JP7-508997. and a combination of lamivudine (3TC) as nucleoside type reverse transcriptase inhibitor 

and 11-cyclopropyl-5,11-dihydro-4-methyl-6H-dipyrido[3,3^b;21,31-e][1.4]diazepin-6-one.as non-nucleoside type re- 
verse transcnptase inhibitor is disclosed in JP national publication (TOKUHYO) 7-508998. Other examples of the com- 
bination of anti-human immunodeficiency virus actwe substances are disclosed in JP national publication fTOKUHYO) 
2000-503986, WO98/20888, JP national publication (TOKUHYO) 11-507632, JP national publication (TOKUHYO 
11-508884, JP national publication (TOKUHYO) 9-507859, and the like. 

[00051 Furthemfiore. Combivir is sold at the present as the medicinal mixture for one of the combination therapy 
which IS a mixture of zidovudine (AZT) and lamivudine (3TC). Therefore, it has been desired to develop a combinatiori 
of a medicine, (for example, integrase inhibitor), which has a different action mechanism from reverse transcriptase 
inhtoitorand protease inhibitor, with an anti-retrovirus active substance, as well as a medicinal composition containing 
their medicines as atiUve ingredient s. 

Disclosure of Invention 

[00061 The present invention has found that a synergistic effect is exhibited by a combined administration of a com- 
pound represented by the fomiula (I): A-C(=0)-CH=C(OH)-B wherein A is optionally substituted heteroaryl- B is op- 
tionally substituted heteroaryl or optionally substituted aryl; provided that cases wherein A and/or B are optionally 
substituted indol-3-yl are excluded; a tautomer. a prodrug, a phannaceutically acceptable salt, or a solvate thereof 
and one or more different type of anti-retrovims active substances, wherein these medicines enhance their anti-retro- 
vims activities. 

[00071 As an embodiment, the present invention provides an anti-retrovirus composition which contains as an active 

mgredientacompound represented by thefomiula(l):A-C(=b)-CH=C(OH)-BwhereinAandBareas described above 
a tautomer. a prodmg. a pharmaceutically acceptable salt, or a soh/ate thereof, and one or more different type of anti- 
retrovirus active substances. 

[00081 Further, the present invention provides a method for treating orpreventing retrovims infection which comprises 
a simultaneous or continuous administration of the compound represented by the formula {\\ a tautomer a nrodrucj 
a phamiaceutically acceptable salt, or a solvate thereof, and one or more different type of anti-HIV active substances' 
[0009] As another embodiment, the present invention provides use of a compound represented by the formula (I) 
a tautomer. a prodmg. a phannaceutically acceptable salt, or a solvate thereof, and one or more different type of anti- 
retrovirus active substances for preparation of a medicament for treating or preventing retrovirus infection 
[0010] Furtherthe present invention relates to a method for inhibiting retrovirus replication which comprises a contact 
of a compound represented by the fomiula (I), a tautomer. a prodmg. a pharmaceutically acceptable salt or a solvate 
thereof, and one or more different type of anti-retrovims active substances with retrovims. 

[001 1 1 Furthermore, the present invention relates to a combination of a compound represented by the formula (I) a 
tautomer, a prodrug, a pharmaceutically acceptable salt, or a solvate thereof, and one or more different type of anti- 
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retrovims active substances. 

[0012] That is, the present Invention relates to: 

(1) An anti-retrovirus composition which contains as active ingredients a compound represented by the fomfiula 

(I) : A-C{=0)-CH=C(OH)-B wherein A is optionally substituted heteroaryl; B is optionally substituted heteroaryl or 
optionally substituted aryl; provided that cases wherein A and/or B are optionally substituted indol-3-yl are exclud- 
ed; a tautomer, a prodrug, a phannaceutically acceptable salt, or a solvate thereof, and one or more different type 
of anti-retrovirus active substances, . 

. (2) An anti-retrovirus composition as described iri (1) wherein the anti-retrovirus active substance exhibits a syn- 
ergistic effect in combination with a compound represented by the fomiula (I), a tautbmer, a prodrug, a pharma- 
ceutically acceptable salt, or a solvate thereof, 

(3) An anti-retrovirus composition as described in (1) or (2) wherein the anti-rietrovlrus active substance is one 
excluding an integrase inhibitor, 

(4) An anti-retrovirus composition as described in any one of (1 ) to (3) wherein the anti-retrovirus active substance 
Is a nucleoside type reverse transcriptase Inhibitor, an non-nucleoside type reverse transcriptase inhibitor and^or . 
a protease inhibitor, 

(5) An anti-retrovirus composition as described in any one of (1 ) to (4) wherein the anti-retrovirus active substance 
is zidovudine, didanosine, zaicitabine, stavudine, lamivudine, abacavir, tenofovir, tenofovirdisoproxil, nevirapine, 
delavirdine. emivirine, loviride, efavirenz. trovirdine, capravirine, TIBO, talvlraline, LiC781, saquinavir, nelfinavir, 
ritonavir, Indinavir, KNI-272, loplnavir, VX-478, VB-19026, BiLA-2011-BS, A-77003, A-80987, DMP-323, and/or 
XM-450, 

(6) An anti-retrovirus composition as described in any one of (1) to (5) wherein the anti-retrovirus active substance 
Is zidovudine, lamivudine, stavudine, nevirapine, capravirine, and/or nelfinavir, 

(7) An anti-retrovirus composition as described in any one of (1) to (6) wherein A of the compound represented 
by the fomiula (1) is optionally substituted furyl, optionally substituted thienyl, or optionally substituted pyridyl; and 
B of the compound represented by the fomiula (I) Is optionally substituted triazolyl, optionally substituted tetrazolyl, 
optionally substituted pyridyl, or optionally substituted oxazolyl, ■ 

(8) An anti-retrovirus composition as described in any one of (1) to (7) wherein A of the compound represented 
by the formula (I) Is 5-(4-fluorobenzyl)furan-2-yl; and B of the compound represented by the formula (I) Is 1/^ 
1 ,2,4-triazol-3-yl, 

(9) An anti-retrovirus composition as described in any one of (1) to (8) wherein retrovims is human immunodefi- 
ciency vims, 

(10) A pharmaceutical composition which contains a compound, which exhibits an activity promoting the anti- 
retrovirus activity of an anti-retrovirus active substance, and Is represented by the formula (I): A-C(=0)-CH=C(OH) 
-B wherein A is optionally substituted heteroaryl; B is optionally substituted heteroaryl or optionally substituted 
aryl; provided that cases wherein A and/or B are optionally substituted indol-3-yl are excluded; a tautomer. a pro- 
drug, a pharmaceutlcally acceptable salt, or a soh^ate thereof, 

(II) A method for treating or preventing retrovims infection, which comprises a simultaneous or continuous ad- 
ministration of a compound represented by the fomnula (I): A-C(=0)-CH=C(OH)-B wherein A Is optionally substi- 
tuted heteroaryl; B Is optionally substituted heteroaryl or optionally substituted aryl; provided that cases wherein 
A and/or B are optionally substituted indol-3-yl are excluded; a tautomer, a prodrug, a phannaceutically acceptable 
salt, or a solvate thereof, and one or more different type of anti-retrovims active substances, 

(12) Use of a compound represented by the fomiula (I): A-C(=0)-CH=C(OH)-B wherein A Is optionally substituted 
heteroaryl; B is optionally substituted heteroaryl or optionally substituted aryl; provided that cases wherein A and/ 
or B are optionally substituted indol-3-yl are excluded; a tautomer, a prodmg, a phannaceutically acceptable salt, 
or a solvate thereof, and one or more different type of anti-retrovirus active substances for preparation of a med- 
icament for treating and preventing retrovirus infection. 

Brief Description of Drawings 

[0013] Figure 1 is a graph showing a synergistic effect between a compound 1-1 6 and zidovudine. X axis and Y axis 
show the concentration of medicine (ng/ml) and Z axis shows the synergistic effect (^M2%). 

Best ii/lode for Carrying Out the Invention 

[0014] A compound represented by the fonnula (I): A-C(=0)-CH=C(OH)-B wherein A is optionally substituted het- 
eroaryl; B is optionally substituted heteroaryl or optionally substituted aryl; provided that cases wherein A and/or B are 
optionally substituted indol-3-yl are excluded, exhibits Inhibitory activity agalnsl retrovims integrase (e.g., HIV, HTLV, 
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SIV.FIV). 

[0015] Especially, the cases wherein A of the compound represented by the fomnula (I) is optionally substituted furyl, 
optionally substituted thienyl, or optionally substituted pyridyl. and B of the compound represented by the fonmula (I) 
is optionally substituted triazolyl, optionally substituted tetrazolyl, optionally substituted pyridyl, or optionally substitiited 
oxazolyl, are prefen-ed. 

[0016] Further preferred is a compound of the fomnula (I) wherein A-is 5-(4-fluorDben2yl)furan-2-vl and B is 1/f 
1,2,4-tria2ol-3-yl. 

[001 7] The tem> "heteroaryl" includes monocyclic heteroaryl and fused heteroaryl as defined below. 
[0018] The terni "monocyclic heteroaryl" means a 5- t08-membered heteroaromatic group containing 1 to 4 oxygen 
atom, sulfur atom and/or nitrogen atom in the ring, which may have a radical group at any substitutable position such 
as carbon atom or nitrogen atom. 

[0019] The terni "monocyclic heteroaryl" includes furyl (e.g., furan-2-yl, furan-3-yl), thienyl (e.g., thiophen-2-yl, thi- 
ophen-3-yl), pyrrolyl (e.g.. pyrrol-1-yl, pyrrol-2-yl, pynrol-3-yl), imidazolyl (e.g., imidazol-1-yl, imidazol-2-yl. imidazol- 
4-yl), pyrazolyl (e.g.. pyrazoM -yl. pyrazol-3-yl, pyrazoM-yO, triazolyl (e.g., 1H-1,2,4-triazol-1-yl, 4H^1,2.4-tria2ol-1-yl 
1H-1.2.4-tria20l-3-yl), tetrazolyl (e.g., imetraz.ol-1-yl, 2W-tetrazol-2-yl, IH-tetrazol-5-yl, 2Aftetrazol-5-yl), oxazolyl (e! 
g.. oxazol-2-yl, oxazol-4-yl, oxazol-5-yO, isoxazolyl (e.g.. isoxazol-S-yl, isoxazol-4-yl, isoxazol-5-yl), thiazolyl (e.g., thi- 
azol-2-yl, thiazol-4-yl. thiazol-5-yl), isothiazolyl (e.g., isothiazol-3-yl, isothiazoM-yl. isothiazol-5^1), pyridyl (e.g.. pyri- 
din-2-yl, pyridin-3-yl. pyridin-4-yl), pyridazinyl (e.g., pyridazin-3.yl. pyridazin-4-y|), pyrimidinyl (e.g.. pyrimidin-2-yl, py- 
rimidin-4-yl, pyrimidin-5-yl), furazanyl (e.g.. furazan-3-yl). pyrazlnyl (e.g.. pyrazin-2-yl), thiadiazolyl (e.g.. 1 ,3,4-thiadi- 
azol-2-y1), oxadiazolyl (e.g., 1 ,3,4-oxadlazol-2-yl) and the like. 

[0020] The temi "fused heteroaryl" means a heteroaromatic group wherein a 5- to 8-membered aromatic ring con- 
taining 1 to 4 oxygen atom, sulfur atom and/or nitrogen atom iii the ring is fused with one to four 5- to 8-membered 
aromatic carbon rings or other 5- to 8-membered heteroaromatic rings, which has a radical group at any substitutable 
position such as carbon atom or nitrogen atom as well as monocyclic heteroaryl. The radical group may be at the 
heteroaromatic ring or aromatic cartion ring. 

[0021] The terni "fused heteroaryl" includes benzofuryl (e.g.. benzo[b]furan-2-yl, benzo[b]furan-3-yl, benzo[b]furan- 
4-yl, benzo[b]furan-5-yl, benzo[b]furan-6-yl, benzo[b]furan-7-yl). benzothienyl (e.g.. benzo[b]thiophen-2-yl, benzo[b] 
thiophen-3-yl. benzo[bJthiophen-4-yl, benzotb]thiophen-5-yl, benzo[blthiophen-6-yl, benzo[b)thlophen-7-yl), benzlml- 
dazolyl (e.g., benzimidazol-1-yl, benzimidazol-2-yl, benzimidazol-4-yl, benzimidazol-5-yl), benzothiazolyl(e.g., benzo- 
thiazol-2-yl, benzothiazol-3-yl, benzothiazol-4-yl, benzothiazol-5-yl, benzothiazol-6-yl. benzothiazol-7-yl), indolyl (e g 
indol-1-yl, indol-2-yl, indol-4-yl. indol-5-yl, indol-6-yl, indol-7-yl), dibenzofuiyl, quinolinyl (e.g.. quinolin-2-yl, quinolin- 
3-yl, quinolin-4-yl, quinolin-5-yl, quinolin-6-yl, quinolin-7-yl, quinolin-8-yO, isoquinolinyl (e.g., isoquinolin-1 -yl, isoquin- 
olin-3-yl, isoquinolin-4-yl, isoqulnolin-5-yl, isoqulnolin-6-yl, isoquinolin-7-yl, isoquinolin-8-yl). cinnolinyl (e.g.."cinnolin- 

3- yl, cinnolin-4-yl. cinnolin-5-yl, cinnolln-6-yl. cinnolin-7-yl, clnnolin-8-yl), quinazolinyl (e.g.. quinazolin-2-yl, quinazolin- 

4- yl. quinazolin-5-yl. quinazolin-6-yl. quinazolin-7-yl. quinazolin-8-yl), quinoxalinyl (e.g., quinoxalin-2-yl, quinoxaiin- 

5- yl, quinoxalin-6-yO, phthalazinyl (e.g.. phthalazin-1 -yl. phthalazin-5-yl. phthalazin-6-yl), purinyl (e.g., purin-2-yl. purin- 

6- yl, purin-7-yl, purin-8-yl, purin-9-yl), pteridinyl, cartsazolyl, phenanthridinyl, acridinyl, phenazlnyl. 1.10-phenanthroll- 
nyl. isolndolyl, 1 H-indazolyl. indolidinyl (e.g.. indolidin-1 -yl) or the like. 

[0022] The terni "aryr means a monocyclic aromatic hydrocarbon group like phenyl or a polycyclic aromatic hydro- 
cartjon group such as naphthyl, phenanthryl and the like. Preferred is phenyl or naphthyl. 

[0023] When "aryl" or "heteroaryl" has a substituent(s). one to four, same or different substituent(s) may be at any 
substitutable position(s). ■ 
[0024] Examples of the substituent include hydroxy, cart)oxy, halogen (F, CI, Br, I), lower haloalkyi (e.g.. CF3. 
CH2CF3). lower alkyi (e.g., methyl, ethyl, isopropyl, tert-butyl). lower alkenyl (e.g., vinyl, allyl). lower alkynyl (e g ethy- 
nyl), cycloalkyi (e.g. , cyclopropyl, cyclobutyl. cyclohexyl). cyctoalkenyl (e.g., 1 -cyclohexenyl). lower alkyloxy (e.g.. meth- 
oxy. ethoxy. propoxy. butoxy). lower alkyloxycarbonyl (e.g., methoxycarbonyl. ethoxycariDonyl, tert-butoxylcarbonyl) 
nitro, nitraso. amino, amino substituted with lower alkyI (e.g., methylamino. ethylamino, dimethylamino), azido amidino' 
guanidino, optionally substituted aryl (e.g., phenyl, p-tolyl), heteroaryl (e.g.. pyridyl, furyl), heteroaryl(lower)alkyl (e.g ' 
picolyl), optionally substituted aryl(lower)alkyl (e.g., benzyl, 4-methylbenzyl, 4-fluorobenzvl). aryinower)alkyloxy (e.g 
benzyloxy). aryl(lower)alkylthio (e.g.. benzylthio), cyano, isocyano, hydroxylamino, mercapto, lower alkylthio (e g ' 
methylthio), carbamoyl, carbamoyl substituted with lower alkyI (e.g., N-methylcarbamoyI), lower alkylsulfonyl (e g ' 
mesyl, ethanesulfonyl). optionally substituted arylsulfonyl (e.g.. benzenesutfonyl, 2-toluenesulf onyl. 4-toluenesulfonyl)" 
suifamoyi, sulfoamino. fomiyl. lower alkylcarbonyl (e.g.. acetyl, propionyl, benzoyl, p-toluoyl. cyclohexylcarbonyl) lower 
alkytearbonyloxy (e.g., acetyloxy, benzoyloxy), hydrazine, arylamino (e.g., anillno. toluidino, xylidino), lower aikylcar- 
bonylamino (e.g., acetamido). arylcarbonylamino (e.g.. benzamido). optionally substituted arylthio (e.g.. phenylthio) 
morphohno, morpholinyl (e.g. 2-morphollnyl. 3-morpholinyl), a group of the formula: -Zi-Z2-Z3-Ri wherein and 
are each Independently a single bond, lower alkylene, or lower alkenylene; Z2 is a single bond, lower alkylene lower 
alkenylene. -CH(OH)-, -S-, -SO-. -SOg-. -SO2NH-. -NHSOg-. -0-, -NH-. -NHCO-. -CONH-. -C(=0)-0-. -0-C(=b)- or 
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-CO-; is optionally substituted aryl, optionally substituted heteroaryl, optionally substituted (^cloalkyl, optionally 
substituted cyclbalkenyl, or optionally substituted heterocyclic group, and the like. 

[0025] The term "lower alky lene" means a CI -C6 straight or branched alkylene group, for example, methylene, eth- 
ylene, trimethylene, propylene, tetramethylene, ethylethylene, pentamethylene, hexamethylene or the like. Prefen-ed 
is a C1-C4 straight alkylene group such as methylene, ethylene, trimethylene or tetramethylene. 
[0026] The temi lower alkenylene" means a C2-C6 straight or branched alkenylene group whrch is the above "lower 
alkylene" having one or n\ore double bond, for example, vihylene, propenylene, butenylene or the like. Preferred is a 
C2-3 straight alkenylene group such as vinylene or propenylene. 

[0027] The temri "cycloalkyl" means a C3-C8 cyclic alkyi group, for example, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyli cycjooclyl or the like. Prefen-ed is a C3-C6 cyclic alkyI group such as cyclopropyl, cyclobutyl, 
cyclopentyl or cyclohexyl. 

[0028] The tcmi "cycloalkenyl" means a C3-C8 cyclic alkenyl group which is the above "cycloalkyl" having one or 
hfiore double bond, for example. 1-cyclopropen-1-yl, 2-cyclopropen-1-yl, l-cyclobuten-l-yl, 2-cyclobuten-1^yl, 1-cy- 
clopenten-1-yl, 2-cyclopenten-1-yl, 3-cyclopenten-1-yl, l-cydohexen-l-yl, 2-cyclohexen-1-yl, 3K:yclohexen-1-yl, 1-cy- 
clohepten-1-yl, 2-cyclohepten-1-yl, 3-cyclohepten-1-yl, 4-cyclohepten-1-yl or the like. Prefered is a 03-06 cyclic alke- 
nyl group, for example. 1-cyclopropen-1-yl, 2-cycloprppen-l-yl, l-cyclobuten-1-yl, 2-cyclobuten-1-yl, 1-cyclopenten- 

1- yl. 2-cyclopenten-1-yl. 3-cyck)penten-1-yl. 1-cyclohexen-1-yl. 2-cyclohexen-1-yl or3-cyclohexen-1-yl. 

[0029] The temi "heterocycle" means a non-aromatic group which is the above "cycloalkyl" or "cycloalkenyr having 
1 to 3 oxygen atom, sulfur atom and/or nitrogen atom in the ring, for example, aziridinyl (e.g., aziridin-1-yl, aziridinr 

2- yl), piperidino, piperidyl (e.g., 2-piperidyl, 3-piperidyl, 4-piperidyl), morpholino. morpholinyl (e.g.* 2-morpholinyl. 

3- morpholinyl), pyrrolinyl (e.g., 1-pyrrolinyl, 2-pyrrollnyl, 3-pyrrolinyl, 4-pyrrolinyl, 5-pyrrolinyl), pyrrolidinyl (e.g., 1-pyr- 
rblidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl), imidazolinyl (e.g., 1-imidazolinyi, 2-imidazolinyl, 4-imida2olinyl). piperazino. pip- 
erazinyl (e.g., 2-pipera2inyl), thiolanyl (e.g., thiolan-2-yl, thiolan-3-yl), tetrahydrofuranyl (e.g., tetrahydrofuran-2-yl, tet- 
rahydrofuran-3-yl), dioxanyl (e.g., 1 ,4-dioxan-2-yl), oxathiahyl (e.g., 1 4-oxathian-2-yl, 1 ,4-oxathian-3-yl), tetrahydro- 
pyranyl (e.g., tetrahydropyran-2-yl, tetrahydropyran-3-yl, tetrahydropyran-4-yI) or the like. Prefen^ed is a 5- or 6-mem- 
bered N- containing heterocycle such as piperidino, piperidyl (e.g., 2-piperidyl, 3>piperidyl, 4-piperidyl), morpholino, 
morpholinyl (e.g.. 2-morpholinyl, 3-morpholinyl), pyrrolinyl (e.g., 1-pyrrolinyl, 2-pyn'olinyl, 3-pyrrolinyl, 4-pyn'oiinyl[ 
5-pynx)linyl), pyrrolidinyl (e.g., 1-pyn^olidinyl, 2-pyrrolidinyl, 3-pyn'olidinyl), imidazolinyl (e.g., 1 -imidazolinyl, 2-imida- 
zolinyl, 4-imldazolinyl), piperazino, piperazinyl (e.g., 2-piperazinyl), and the like. 

[0030] For example, a compound represented by the formula (I) of A-C(=0)-CH=C(OH)-B wherein A and B are as 
defined at)ove. is a compound described In PCT/JP99/071 01 . More preferred are the following compounds. 

(1-1 ) 1 -[1 H-1-(4-Fluorobenzyl)pyrazol-4-yl]-3-hydroxy-3-(1 /+1 ,2.4-triazol-3-yl)propenone, 
(1-2) 1 -[4-(4-Fluorobenzyl)f uran-2-yl]-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 
(1-3) 1-[5-(4-Fluorobenzyl)furan-2-yl)-3-hydroxy-3-(2H-tetrazol-5-yl)propenone, 
(1-4) 3-Hydroxy-1 -(5-phenylthiof uran-2-yl)-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 
(1-5) i -(5-Benzenesulfonylturan-2-yl)-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 
(1-6) 1-(5-n-Butylfuran-2-yl)-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 
(1-7) 1 -[5-(4-Fluorobenzyl)thiophen-2-y!]-3-hydroxy-3-(1 H-1 ,2.4-triazol-3-yl)propenone. 
(1-8) 1-(5-n-Butylfuran-2-yl)-3-hydroxy-3-(2H-tetrazol-5-yl)propenone, 
. (1-9) 1 -[5-(4-Fluorobenzyl)f uran-3-yl]-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 
(1-1 0) 1 -[5-(4-Fluorobenzyl)pyn^l-2-yl)-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 
(1-11)1 -[3-(4-Fluorobenzyl)furan-2-yl]-3-hydroxy-3-(2H-tetra2ol-5-yl)propenone. 
(1-12) 1-[3-(4-Fluorobenzyl)furan-2-yl]-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 
(1-13) 1 -[4-(4-Fluorobenzyl)f uran-3-yl]-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 
(1-14) 1 -[2H-2-(4-Fluorobenzyl)pyrazol-3-yl]-3-hydroxy-3-(2H-tetrazol-5-yl)propenone, 
(1-1 5) 1 -I[4-(4-Fluorobenzyl)-1 -methoxymethyl]pyn'ol-3-yl]-3-hydroxy-3-(1 H-1 .2,4-triazoI-3-yl)propenone. 
(1-16) 1 -[5-(4-Fluorobenzyl)furan-2-yl]-3-hydroxy-3-(1 H-1 .2,4-triazol-3-yl)propenone, 
(1-1 7) 1 -[[4-(4-Fluorobenzyl)-1 -propyl)pyrrol-3-yl]-3-hydroxy-3-(1 H-1 2,4-triazol-3-yl)propenone, 
(1-1 8) 1 -[1 ,4-Di-(4-fluorobenzyl)pyn'ol-3-yl]-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 
(1-19) 1 -[4-(4-fluorobenzyl)pyrrol-3-yl]-3-hydroxy-3-(1 H-1 .2.4-triazol-3-yl)propenone, 
(1-20) 1-[2-(4-Fluorobenzyl)furan-3-yl]-3-hydroxy-3-(2H-tetrazol-5-yl)propenone, 
(1-21) 1-[[1-Benzenesulfonyl-4-(2-phenylethyl)]pyrrol-3-yl]-3-hydroxy-3-(2H-tetrazol-5-yl)propenone, 
(1-22) 3-Hydroxy-1-[(4-(2-phenylethyl))pyn-ol-3-yl]-3-(2H-tetrazol-5-yl)propenone, 
(1-23) 1 -[[1 -Benzyi-4-(2-carboxyvinyl)]pyrrol-2-yl]-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yt)propenone, 
(1-24) 1 -[[1 -Benzyl-4-(2-carboxyvinyl)]pyn-oI-3-yl]-3-hydroxy-3-( 1 H-1 ,2,4-tria2ol-3-yl)propenone. 
(1-25) 1 -[2-(4-Fluorobenzyl)furan-3-yl]-3-hydroxy-3-(1 H-1 ,2,4-triazol-3-yl)propenone, 
(1-26) 1 -[1 -(4-Fluorobenzyl)pyrrol-3-yl]-3-hydroxy-3-(2H-tetra2ol-5-yl)propenone, 
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(1-27) 1 -[2-(4-Ruproben2yl)ben2othiophen*3-yl]-3-hydroxy-3-{1 H-1 ,2,4-trjazol-3-yl)prDpenone, 
(1-28) 1 -[2-(4-nuorobenzyl)ben20furan-3-y!l-3-hydroxy-3-(1 H-^ ,2,4-tiia2o!-3-yl)propenone, 
. (1-29) 1^(1-Benzyl-5-cail3oxy)pyiTOl-3-yq-3-hydroxy-3-(1H-1.2,4-triazol-3-yl)prop^ 

(1-30) 1 -{(1 -Ben2yl-5-ethoxycarbonyI)pyrTol-3-yl]-3-hydroxy-3-(1 H-^ ,2,4-tria20l-3-yl)propenone. 
(1-31) 1-[I1-Benzyl-5-(2K:arboxyvihyl)]pyrro(-3-yO-3-hydroxy-3-(1/f1,2,4-triazo 
(1-32) 1-[1-(4-Fluoroben2yl)pyrrol-2-yl]-3-hydroxy-3-(1H-1,2,4-tria20^^^^ 
(1-33) 1 -[1 -(4-Fluorobenzyl)pyrrol-2-yl]-3-hydroxy-3-(2H-tetra2ol-5-yl)propenone, 
(1-34) X1-Benzenesulfonylpyrrol-3-yl)-3-hydroxy-3-(1 H-l ,2,4-tria2ol-3-yl)propenone, 
(1-35) 1-[2-(4-Fluoroben2yl)benzofuran-3-yI]-3-hydroxy-3-(2H-tetra2oI-5-yl)propenone, 
(1-36) 1-(2-Benzylben2ofuran-3-yO-3-hydrpxy-3-(2H-tetrazol-6-yl)propenone. 
(1-37) 1 -[(1 -Ben2enesulfony!-4-ethyl)pyiTol-3-yl]-3-hydroxy-3-(2H-tetrazol-5-yOpropenone, 
(1-38) 1 -(1 -BenzylpyrroI-3-yi)-3-hydro)cy-3-(1 H-^ ,2,4-trjazol-3-yl)prDpenone, 
(1-39) 1-[[1-Benzyl-5-(2-methoxycarbonylethyl)]pyrrol-3-yl]-3-hydroxy-3-(2/+tetra2ol-5-yO^ 
(1-40) t-[[1 -Ben2yl-5-(2-methoxycarbonylvinyl)]pyrrol-3-yl>3-hydroxy-3-(2metrazol-5-yl)pr^ 
(1-41 ) 1 -[(1 -Benzyl-5-ethoxycarbonyl)pyrrol-3-yl]-3-hydroxy-3-(2H-tetra2ol-5-yI)propenone, 
(1-42) 1 -[(1 -Ben2yl-5-n-butyl)pyrrol-3-yl]-3-hydrGxy-3-(2H-tetra2ol-5-yl)propenone, 
(1-43) 1-I(1-Ben2yl-5-ni3ropyl)pyrrol-3-y0-3-hydroxy-3-(2Aftetra2O^^^^ 
(1-44) 1 -(1 -Ben2yipyrrol-3-yl)-3-hydroxy-3-(2metrazol-5-yl)propenone, 
(1-45) 1-{1 -Ben2enesulfonylpyrrol-3-yl)-3-hydroxy-3-(2W-tetra2ol-5-yl)propenone, 
(1-46) 1 -[5-(4-FIuorobenzyl)f uran-2-yl]-3-hydroxy-3-(pYridln-2-yl)propenone, 
(1-47) 1 -[5-(4-Fluorobenzyl)furan-2-yO-3-hydroxy-3-(pyrimidin-2-yl)propenone, 
(l-48)3-(5-Carboxypyrldin-2-yI)-1-[5-(4-fluorobenzyl)furan-2-yl]-3-hydroxypropenone, 
(1-49) 3-(4-Carboxypyridin-2-yl)-1-[5-(4-fluorobenzyl)furan-2-yl)-3-hydroxypropenone, 
(1-50) 1 -[2-(4-Fluorobenzyl)oxa2ol-5-yl]-3-hydroxy-3-(pyrldin-2-yl)propenone, 
(1-51 ) 1 - I2-(4-Fluorobenzyl)oxazol-5-yl]-3-hydroxy-3-(pyrrmldin-2-yl)prDpenone. 

[0031] Especially, preferred is (1-16) 1- [5-(4-Fluorobenzyl)furan-2-yl]-3-hydroxy-3-(1 H^^ ,2,4-triazol-3-yl)propenone. 
[0032] A compound represented by the formula (I) can be In any chemical structure of E fonri and Z forni on the 
substituent represented by the fonnula of -CH=C(OH)-, both of which are included in a compound represented by the 
fomnula (1). And a tautomer of a compound represented by the fonnula (1) can be used. That is, a compound of any 
chemical structure shown below can be used. 



OH o 



en 

[0033] Prodrug means a compound which can be converted into a compound represented by the fomiula (I) in vivo. 
For example, when the compound represented by the fomnula (I) has an amino group or a hydroxy group, prodrug 
means the compound protected by an acyl group (fonnyl, acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl, pival- 
oyl, hexanoyi, octanoyi, lauroyi, palmitoly, stearoyi, oleoyi, acryloyi, melaacryloyi, chloroformyl, pyruvoyl, oxalo, meth- 
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oxalyl, ethoxalyl, cyclohexylcarbonyl, benzoyl, o-toluoyi, m-toluoyi, p-toluoyi, dnnamoyl, 1-naphthoyl. 2-naphthoyl, sal- 
Icyloyl, anlsoyl, e. g.). And when the compound represented by the fonnula (0 has carboxyljc group, prodrug means 
the compound converted to its ester derivative (methyl ester, ethyl ester, benzyi ester, e.g.) or its amide derivative 
(methylamrnocarbonyl, benzylaminocarbonyl, e.g.). 

[0034] Examples of a pharmaceutical acceptable salt of the compound represented by the formula (I) are a salt of 
mineral acid such as hydrochloric acid, sulfuric acid, nitric acid, phosphoric acid, hydrofluoric acid, hydrobromic add, 
and a salt of organic acid such as f omnic acid, acetic acid, tartaric add, lactic acid, citric add, f umaric acid, maleic acid,' 
succinic add, methansulfonicadd, ethansulfonfc add, benzenesulfonic acid, toluenesulfonic acid, naphthalenesulfonic 
add, camphorsulfonic acid, salt of alkali metal such as sodium, potassium, calcium, or salt of alkaline-earth metal. 
[00351 Examples of a soh^ate of the compound represented by the fonnuia (I) are hydrate (monohydrate. dihydrate). 
[00361 "Anti-retrovims active substance" employed in the present invention means any medicine used for preventing 
or treating retrovirus infection, including that not directly acting on retrovirus. The examples indude Inhibitor against 
enzyme derived from host (e.g., DNA polymerase inhibitor), inhibitor against entry of virus into host cell (e.g., peptide 
analogue such as gpl 20, gp41 ), antagonist of receptor bound by virus In host (e.g. . CCR5 antagonist), chemotherapy 
agent, immunomodulator agent, and the like. Further included are "medidnes used for preventing or treating opportun- 
istic infection and treating agent against cytomegalovirus amphiblestritis. which is a foscamet having a DNA polymerase 
inhibitory effect arid a reverse transcriptase inhibitory effect. 

[0037] Especially, preferred is a substance having an anti- retrovirus activity as an "anti-retrovims active substance", 
and more prefen-ed is a substance directly acting on retrovirus. Examples of anti-retrovirus active substance include 
CCR5 antagonist, nudeoside type reverse transcriptase inhibitor, nucleoside type reverse transcriptase inhibitor, in- 
tegrase inhibitor, protease Inhibitor and the like, and examples of a substance directly acting on retrovirus include 
nucleoside type reverse transcriptase inhibitor, nucleoside type reverse transcriptase inhibitor. Integrase inhibitor, and 
protease inhibitor. 

[0038] Furthemnore. as an anti-retrovirus active substance employed In the present invention, prefferd is one having 
a different action mechanism from a compound represented by the fonnula (I), such as CCR5 antagonist, nucleoside 
type reverse transcriptase inhibitor, nudeoside type reverse transcriptase inhibitor, and protease inhibitor. 
[0039] Furthemnore. an anti-retrovims active substance employed in the present invention means, not limiting thereto, 
any substance which can be evaluated as having an anti-retrovims activity by the assay therefor. For example, an anti- 
human immunodefidency vims active substance can be decided by such a MTT assay method as described' in refer- 
ence example 2 in the present specification. Especially, preferred is anti-human Immunodeficiency vims active sub- 
stance which has an EC50 value of 1 0 or less junol/ml by MTT assay method. 

[0040] Preferable anti-retrovirus active substances are described concretely as follows, which are not to be con- 

stmcted as limiting these substances. 

[0041 ] Example of CCR5 antagonism is TAK-779. 

[0042] TAK-779 is represented by the fonnula: 



and disclosed in W099/33976. 

[0043] Example of a nucleoside type reverse transcriptase inhibitor are zidovudine (AZT), didanosine (ddl), zalcit- 
abine (ddC), stavudine (d4-0, lamivudine (3TC). abacavir (ABC), tenofovir, tenofovir disoproxil, and the like. 
[0044] Zidovudine is represented by the fomnula: 
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its chemical name is 3'>azido-3-deoxycytimidine. Zidovudine can be prepared and used by the method described in 
US4,724,232. 

[0045] Didanosine is represented by the formula: 



o 




25 its chemical narne is 2',3'-dideoxymosine. Didanosine is disclosed in US4,861 ,759 and WO87/01283. 
[0046] Zaicitabine is represented by the fomnuia: 



30 



35 




Its chemical name Is 2\3'-dldeoxycytldine. Zaicitabine is disclosed in US4,879,277 and WO87/01283. 
[0047] Stavudine is represented by the fomnuia: 



45 




Stavudine is disclosed In EP398230. 
50 [0048] Lamivudine Is represented by the fomnuia: 



55 
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its chemical name Is (-)-2',3'-djdeoxy-3'-thlacytldine. Lamivudme is disclosed in EPO.382,526. 
[0049] Abacavir is represented by the fomiula: 




> 



Abacavir is being developed as its sulfate. In the present Invention Abacavir can be used as a pharmaceutical accept- 
able salt, mainly various acid salts, and preferably sulfuric acid salt. Abacavir is disclosed In EP434450. 
[0050] Tenofovir Is represented by the fomnula: 



its chemical name is (R)-9-(2-phosphonylmethoxypropyI)adenlne. Tenofovir Is disclosed in US5 733 788 and 
WO94/03467. ' 
[0051] Tenofovir disoproxil is represented by the fonnula: 



Its chemical name is (R)-[[2-(6-amino-9H-purin-9-yl)-1-methylethoxy]methyl]phosphonic bls(isopropoxycarbony- 
loxymethyl) ester Tenofovir disoproxil is being developed as Its fumaric acid salt. In the present invention tenofovir 
disoproxil can be used as a phamiaceutlcal acceptable salt, mainly various acid salts, preferably fumaric acid salt. 
Tenofovir is disclosed in US5,922,695. 

[0052] Examples of non-nucleoslde type reverse transcriptase inhibitor are nevirapine, delavirdine, emivirine. lovir- 
ide, efavirenz, trovlrdine, capravirine, TIBO, talviraline, UC781 , and the like. 
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[0053] Nevirapine is represented by the formula: 




Nevirapine is disclosed in EP429987. 

[0054] Delavirdtne Is represented by the formula: 



CHgSOaNH. 




its chamical name is 1-[5-methanesulfonamideindolyl-2-carbonyl]-4-[3-(1-methylethy(amino)-2-pyridyl]piperadlne. De- 
lavlrdine is used as a non-nucleoside type reverse transcriptase inhibitor named "RESCRIPTOR" sold by Upjohn. In 
the present invention delavirdine can be used as a pharmaceutical acceptable salt, mainly, various acid salts, and 
preferably methanesulfonic acid salt. 
[0055] Emivirine is represented by the fomiula: 




its chemical name is 6-ben2yl-1-(ethoxymethyl)-5-isopropyluracil. Emivirine is disclosed in E'P420763. 
[0056] Loviride Is represented by the fomnula: 




its chemical name is (±)-a-[(2-acetyl-5-methylphenyl)amino)-2,6-dichlorobenzeneacetomide. Loviride is disclosed In 
EP0,538,301. 



[0057] 
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Efavirenz is represented by the formula: 



10 




15 



Its chemical name Is (S)-(-)-6-chloro-4-(chloropropylethynyl)-1 ,4-dlhydro-4-(trifluoromethyl)-2H-3,1 -benzoxa2ln-2-one. 
Efavirenz is disclosed In WO94/03440 and EP582455. 
[0058] Trovirdine Is represented by the foniiula: 



20 




25 



Its chemical name is 1-(6-bromo-2-pyridyl)-3-[2-(2-pyrldyl)ethyl]-2-thlourea, In the present invention trovirdine can be 
used as a phamiaceutical acceptable salt, mainly various acid salts, and preferably hydrochloric acid salt. Trovirdine 
is disclosed In WO93/03022. 
[0059] Capravirine Is represented by the fomiula: 



30 



35 




40 



Its chemical name Is 5-[(3,5-dichlorophenyl)thlo]-4-(1-methylethyl)-1-(4-pyrldynylmethyl)-1H-jmid^^ 
carisamate. In the present invention capravirine can be used as a phamnaceutlcal acceptable salt, mainly various acid 
salts, and preferably hydrochloric acid salt. Capravirine is disclosed in WO96/10019. 
[0060] TIBO Is represented by the formula: 



45 



50 



55 




Its chemical name is (+)-S-4,5,6,7-tetrahydro-S-methyl-6-(3-methyl-2-butenyl)-imidazo(4,5,1-jk)(1,4)-benzodiazepin- 

2(1 H)-thione. TIBO is disclosed in EP384522. 

[0061] Talvlrallne (HBY097) is represented by the fomiula: 
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Talviraline (HBY097) is disclosed in EP509398. 
[0062] UC781 Is represented by the formula: 




UC7B1 is disclosed in W097/1 9940. 

[0063] Examples of HIV protease Inhibitor are saquinavir, nelfinavir, ritonavir, indinavir. KNI-272, lopinavir VX-478 
VB-19026.BILA-2011-BS.A-77003.A-80907.DMP-323.XM-450 and the like. r. va-^,b. 

[0064J Saquinavir is represented by the formula: 




1 t n?. oT^o! 

no}butyl]-(4aS,8aS)-isoquinoline-3(S)-carboxamide. Saquinavir's methanesulfonic acid salt C^H^N«0^ CH.O,S 
(molecular weight 766.96) is sold by Roche as HIV protease inhibitor named "INVIRASW for oral Idminiltration In 
the pr^ent invention Saquinavir can be used as a phamiaceutlcal acceptable salt, mainly various acid salts and 
preferably methanesulfonic acid salt. Saquinavir is disclosed in US5.196,438. 
[0065] Nelfinavir is represented by the fonnula: 
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15 



20 



2-memylben2oyOam,noh4-(phenylthio)butyl]-3-isoquinolinecartH,xamide/Nelfin 

lecular weight (663.90) is sold by Agron as HIV protease inhibitor named -VIRACEPT for omraSLSon nThe 
pr^ent mventHjn nelflnavir can be used as a pharmaceutical acceptable salt, mainly various add sZtd ^i^^^^^ 
methan^ulfonic acid salt. Nelfinavir is disclosed in WO95/09843 and US5 484^ ^ ^ 

[0066] Ritonavir is represented by the formula: ■ - • 



2S 



30 



35 



40 




[0067J Indinavir is represented by the formula: 



45 



so 



55 




its chemical name is [1(1S.2R).5(s)]-2,3,5-trideoxy-N-(2,3-dihydro-2-hydroxy-1H-inden-1-vn-5-r2 ffM 1 riimo.h„ioth„.^ 
am.no,carbony,^4-(3-pyridin,methyl)-1^iperadi^ylR^^^^^^ 
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Id salt (C36H47N5O4 H2SO4, molecular weight 711 .88) Is sold by Merck as HIV protease inhibitor named "CRIXIVAN" 
for oral administration. In the present Invention ritonavir can be used as a pharmaceutical acceptable salt, mainly a 
various acid salt, preferably sulfuric acid salt. Indinavir is disclosed in EP5411 68 and US5,41 3,999. 
[0068] KNI-272 is represented by the fonmula: 




its chemical name is {R)-N4erl-2,3,5-butyl-3-[(2S,3S)-2-hydroxy-3-[(R)-2-(5Hsoqulnolyloxyacetyl)amin 
propanoyl]amino-4-phenylbutanoylI-1 ,3-thia2olidine-4-carboxamjde. In the present Invention KNI-272 can be used. as 
a pharmaceutical acceptable salt, mainly various acid salts. KNI-272 is disclosed in EP574135, 
[0069] Lopinavir (ABT-378) is represented by the fomiula: 




In the present Invention lopinavir can be used as a phannaceutical acceptable salt, mainly various acid salts. Lopinavir 

is disclosed in W097/21 685. 

[0070] VX-478 is represented by the formula: 




it is disclosed in WO94/05639. In the present invention VX-478 can be used as a phannaceutical acceptable salt, 

mainly various acid salts. 

[0071 1 VB-1 9026 is represented by the formula: 
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VB-1 9026 is disclosed in W097/271 80. 

[0072] BILA-201 1 -BS is represented by the formula: 




it is disclosed in EP560268. 

[0073] A-77003 is (2S.3R,4S,5S)-2,5-di-(N-(N-nnethyl)-N-(2-pyridyl)methyl)amino)<arbonylvallnylamino) 

droxy-1 .6-diphenylhexane. In the present invention A-77003 can be used as a phamiaceutical acceptable salt, mainly 

various acid salts. A-77003 Is disclosed in US5, 1 42,056. 

[0074] A-80987is(2S,3R,5S)-2-(N-(N-((2-pyridlnyl)methoxycarbonyl)vaIinyl)anriino)-5-(N-(3-pyridinyO 
onyl)amino)-1 ,6-diphenyl-3-hydroxyhexane. In the present invention A-80987 can be used as a phamiaceutical ac- 
ceptable salt, mainly various acid salts. A-80987 is disclosed in US5,354,866. 
[0075] DM P-323 is represented by the formula: 




it is disclosed in WO93/07128. 

[0076] XM-450 is represented by the formula: 
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it is disclosed in WO93/071 

Sir a,nr,~"'^ ^--■^^ "P-^vldne ^ 

Ip-Hrv aclivity, in combinalion wW. a compound representod the fomuila (I) 

"Odetfclency (a.9.. SIV) ,^ L '™'"™«'='«»««l'»ln»(o.g, FIV). sl™ia„*„™. 

S=£E?--~— ^^^^ 

simian AIDS) and the like " "nmunodefciency virus infection (e.g.. 

(OOMl Tte »,|.«„o.i™s co^pcillo™ Of ,he prase™, i„a«l.n oan b. admlpisK.«l orally „ pa,»»a™ily. Fo, oral 
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administration, the anti-retrovirus compositions of the present invention can be used In any f omi of usual formulations, 
for example, solid formulations such as tablets, powders, granules, capsules, pills, solutions, syrup, buccals or soblin- 
gual formulation. For parenteral administration, the anti-retrovirus compositions of the present invention can be used 
in any form of usual formulations, for example, injection for intramuscular administration, suppository, percutaneous 
absorbent, Inhalation. Oral administration is preferable. 

[0094] The anti-retrovirus compositions of the present Invention can be prepared by suitably combining an effective 
amount of active ingredient and various pharmaceutical additives, such as exciplent, binder, humectant, dislntegrant 
lubricant and attenuant, which is suitable to final administration fomriulation. In the case of injection, the formulation is 
prepared by sterilization with a suitable camer 

[0095] Concretely, as exciplent are included lactose, saccharose, dextrose, starch, calcium carbonate, crystal cel- 
lulose, and the like, as binder are Included methylcellulose, carboxymethylcellulose, hydroxypropylcellulose, gelatin, 
polyvinylpyrrolidone, and the like, as dislntegrant are included carboxymethylcellulose, sodium carboxymethylcellu- 
lose, starch, sodium alginate, agar, sodiumlauryl sodium sulfate, and the like, as lubrbant are included talc, magnesium 
stearate, macrogol, and the like. As base of suppository can be used, cacao adeps, macrogol, methylcellulose, and 
the like. In addition, when solution or emulsive, suspenclble injection is prepared, can be added conveniently to It lysing 
adjuvant, suspension, emulsifier, stabilizer, preservative, homotonic agent and the like which are usually used, and 
the like, and in the case of oral administration can be added conigent, flavor, and the like. 

[0096] Active ingredient of the anti-retrovirus compositions of the present Invention can be composed of the com- 
pound represented by the fomiula (I) and one or more different type of anti-retrovirus active substances. 
[0097] In single administration of the compound represented by the fomnula (I) or another anti-retrovirus active sub- 
stance, the daily dosage of each active ingredient can be between 0.05-3000 mg, preferably 0.1-1000 mg for oral 
administration, and between 0.01 -1000 mg, preferably 0.05-500 mg for parenteral administration. The above mentioned 
dosage can be detemiined by measuring CD4 positive cell numbers the amount of virus RNA. e.g. In blood (or blood 
plasma) after administration. And the dosage may be established by the dependence of patient response against sakJ 
treatment. 

[0098] When the anti-retrovirus compositions of the present Invention Is administrated, it is desirable to establish 
each amount of the active Ingredient s depending on age, body weight, conditions of the patient, and the administration 
route. The composition can be prepared by suitably combining the anti-retrovirus active substances described above 
each dose is approximately 0.1 to 1 -fold of that for single administration. Therefore, in administration of the anti-retro- 
virus compositions of the present invention containing the compound represented by the formula (I) and another anti- 
retrovirus active substance, the daily dosage of each active Ingredient can be between 0.005-3000 mg. preferably 
0.01-1 000 mg, for oral administration, and between 0.001 -1 000 mg, preferably 0.005-500 mg for parenteral adminis- 
tration. 

[0099] Furthermore, when each active substances Is administrated simultaneously or continuously as separate for- 
mulation, they can be fomiulated and administrated in similar manners described above. 

Examples 

[0100] Reference examples, such as synthetic examples of the compound represented by the formula (I) and anti- 
human immunodeficiency virus activity, and examples are described below to explain the present invention in detail, 
which is not to be construed as limiting the scope thereof. 

[01 01 ] A compound represented by the fonnula (1) is synthesized by the method described in PCT/JP99/071 01 . 



EP1 295879 A1 

Synthetic example 1 :1-[5-(44iuoroben2yl)furan-2-yIh3-hydroxy-3-{1f^-l\2 
101021 




H) (5) con^oimd (MQ 



(1) 2-Furancarboxylic acid (5.6 g, 50 mmol) was reacted with 4-fluoroben2aIdehyde (6.8 g, 55 mmol) according to 
the method described in Tetrahedron Letters, 1 979, 5, p.469. After post-treatment, the obtaining crude crystal was 
washed with isopropyl etherto obtain 5-[[1 -{4-fuluorophenyl)-1 -hydroxy]methyI]furan-2-carboxylicacid (8.1 g, yield 
69%). 

m.p. : 139-140 **C. 

mn (CDCI3) 5: 5.88(1 H, s). 6.28(1 H, d, J=3.6Hz), 7.07(2H, t, J=8.7Hz), 7.26(1 H. d, J=3.6Hz). 7.39-7.44(2H, m). 

(2) The above-mentioned compound (4.72 g, 20 mmol) was reduced with trfmethylchlorosllane (1 0.8 g, 1 00 mmol) 
and sodium iodide (15 g, 100 mmol) according to the method described in Tetrahedron 1995, 51. p.11043to obtain 
5-(4-tluorobenzyl)-furan-2-carboxylic acid (3.52 g, yield 80%) as a crystal. 

NMR (de-DMSO) 6: 4.05(2H, s), 6.31(1H. d, J=3.3H2), 7.12-7.18(3H, m), 7.27-7.32{2H. m), 12.9(1H, brs). 

(3) The above-mentioned compound (3.52 g, 16 mmol) was reacted with dipyridyldislufide (4.2 g, 19.2 mmol) and 
triphenylphosphlne (5.04 g, 19.2 mmol) according to the method described in Bull. Chem. Soc. Japan., 1974, 47, 
p.1777 to obtain 5-(4-fluorobenzyl)furan-2-carboxylic acid 2-pyridylthio ester (3.7 g, yield 77%). 

m.p.: 88-89 °C. 

NIVIR (CDCI3) 5: 4.04(2H, s), 6.15(1H, d, J=3.3Hz). 7.03(2H. t, J=8.7Hz), 7.22(1 H. d, J=3.3Hz), 7.22-7.26(2H, m). 
7.29-7.34(1 H. m), 7.70-7.79(2H. m), 8.63-8.66(1 H, m). 

(4) The above-mentioned compound (3.7 g, .1 2.4 mmol) was reacted with methyl magnesium bromide THF solution 
(1M, 14 ml) according to the method described in Bull. Chem. Soc. Japan. 1974, 47, p. 1777 to obtain 2-acetyl- 
5-(4-fluorobenzyl)furari (2.7 g) as an oil. 

NMR (CDCI3) 6: 2.43(3H, s), 4.01(2H. s), 6.10(1H, d, J=3.6Hz), 7.01(2H. t, J=9.0Hz), 7.10(1H, d, J=3.6Hz). 
7.18-7.23(2H,m). 

(5) A solution of the above-mentioned compound (1 .31 g, 6 mmol) in THF (1 8 mL) was cooled and to the reaction 
mixture was added dropwise a 1 M solution of lithium bistrimethylsilylamide in THF (7.8 mL, 7.8 mmol) keeping at 
-70-65 °C. Next the reaction mixture vyas gradually wormed to -10 ''C and cooled again to -70 ^'C, a solution of 
1-trityl-1H-1^,4-triazole-3-cart)oxylic acid ethyl ester (2.99 g. 7.8 mmol) in THF (30 mL) was added dropwise to 
the reaction mixture. The reaction mixture was gradually wonned to room temperature, and stirred for 1 .5 h. The 
reaction mixture was added to a aqueous solution of excess ammonium chloride, extracted with ethyl acetate, 
washed with brine, and dried. The solvent was removed and to the residue were added dioxane (75 mL) and 1 mol/ 
dm3 HCI (20 mL), the reaction mixture was heated with stlning at 80 **C for 0.5 h. Next dioxane was removed under 
reduced pressure and the residue was partitioned between ethyl acetate and water. The ethyl acetate layer was 
washed with water and dried. The solvent was removed and the residue was dissolved in ether. The ether solution 
was extracted with 1 mol/dm^ NaOH (6 mL) for three times. The alkaline extract was washed with ether for two 
times, neutralized with 1 mol/dm^ HCI, and extracted with ethyl acetate. The extract was washed with water, brine, 
and dried. The solvent was removed and the obtaining crude crystal was washed with small amount of ethyl acetate, 
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irect^tallized from ethyl acetate to obtain a trtie (x>n^ 
m.p.: 183-185 "^C. 

Analytical Cabd. for.CieHigFNaOa: C, 61 .34; H, 3.86; N, 13.41 ; F, 6.06. Found: C, 61 .22; 3.72; N, 13.41 ; F, 6.03. .- 
NMR (dg-DMSO) 5: 4.15(2H, s). 6.47(1H, d, J=3.3Hz), 6.93(1H. s), 7.17{2H, t. J=9.0Hz), 7.31-7.37(2H. m). 7.50 
5 (1H,d, J=3.3Hz), 8.70(1 H.brs). 

Synthetic examples 2-51 

[0103] Compound (1-1) to (M5), (1-17) to (1-51) were synthesized In a similar manner as above. Physical data of 
10 each compound were described below. 

Compound (1-1) . . . 

[0104] m.p. : 203-206 ^'C (solvent for recrystallization : ethyl acetate). 
15 [0105] Anaiytical Calcd. for C^sHigFNsba: C, 57.51 ; H, 3.86; N, 22.35; F, 6.06. Found: C, 57.10; H, 3.89; N, 22.23; 
F,5.79. 

NMR (de-pWISO) 5: 5.39(2H, s). 6.92(1H, s), 7.17-7.41 (4H, m). 8.14(1H. s), 8.66(1H, brs). 8.76(1 H. s), 14.3(1H, brs). 

Compound (1-2) 

20 

[0108] m.p. : 1 87-1 91 **C (solvent for recrystallization : ethyl acetate). 

[0107] Analytical Calcd. for C16H12FN3O3: C, 61 .34; H, 3.86; N, 13.41 ; F. 6.06. Found: C, 61 .08; H, 3.87; N, 13.72; 
F, 6.08. 

NMR (dg-DMSO) 5: 3.81 (2H, s). 6.97(1 H, s), 7.14(2H, t, J=9.0Hz) 7.30-7.35(2H. m). 7.45(1 H, s), 7.92(1 H, s), 8.75(1 H, 
25. brs). 

Conr}pound (1-3) 

[0108] m.p. : 1 21 -1 23 ^C (solvent for recrystallization : ether). 
30 [0109] Analytical Calcd. for C^5HiiFN403: C, 57.33; H, 3.53; N, 17.83; F, 6.04. Found: C, 57.25; H, 3.58; N, 17.53; 
F,5.81. 

NMR (de-DMSO) 6: 4.16(2H, s), 6.51 (1H, d, J=3.6Hz), 7.05(1 H. s), 7.18(2H, t. J=8.7Hz). 7.32.7.38(2H. m), 7.65(1 H, 

d, J=3.6Hz). 

35 Compound (1-4) 

[01 10] m.p- : 1 44-147 **C (solvent for recrystallization : ethyl acetate). 

[0111] Analytical Calcd. for C^sHiiNgOaS 0.3 HgO: C. 56:52; H. 3.67; N, 13.18; S, 10.06. Found: C, 56.85; H, 3.71 ; 
N, 13.56; S, 9.48. 

40 NMR (dg-DMSO) 6: 6.97(1 H, s), 7.12(1 H. d. J=3.6Hz), 7.30-7.44(5H, m), 7.65(1 H, d, J=3.6Hz)i 8.74(1 H, brs). 
Compound (1-5) 

[01 1 2] m.p. : 207-21 0 *'C (solvent for recrystallization : ethyl acetate). 
45 [0113] Analytical Calcd. for CisH^^NaOgS 1.2 HgO: C, 49.10; H, 3.68; N. 11.45; S, 8.74. Found: C. 48.84; H, 3.68; 
N, 11.67; S, 9.05. 

NMR(d6-DMS0) 5: 7.02(1 H, s), 7.62-7.86(5H. m), 8.02-8.08(2H, m), 8.82(1 H, brs). 
Connpound (1-6) 

50 

[0114] m.p. : 72-73 °C (solvent for recrystallization : ether). 

[0115] Analytical Calcd. for C13H15N3O3 0.25 HgO: C, 58.75; H, 5.88; N, 15.81 . Found: C. 58.10; H. 5.65; N. 15.81 . . 
NMR {CDCI3) 5: 0.96(3H, t, J=:7.5Hz). 1 .35-1 .42(2H, m), 1 .65-1 .75(2H, m), 2.74(2H, t, J=7.5Hz), 6.25(1 H, d, J=3.6Hz). 
7.12(1 H, s). 7.29(1 H, d, J=3.6Hz). 8.44(1 H, s). 

55 

Compound (1-7) 

[01 1 6] m.p. : 1 85-1 87 *'C (solvent for recrystallization : ethyl acetate). 
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. [01171 Analytical Calcd. for C16H12FN3O2S 0.3 HgO: C. 57.41; H. 3.79; N, 12.55; F. 5.68; S, 9.58. Found: C, 57.58; 
H, 3.8i2;.N, 12.77; F, 5.49; S, 9.31! 

NMR (dg-DMSO) 8: 4.25(2H. s), 7.04-7.40(6H, m), 7.98(1H. d, J=3.8Hz), 8.77(1H. brs), 13.8(1H. brs). 
Compound (1-8) 

[0118] m.p. : 124-125 (solvent for recrystallization : ether-hexane). 

[dl19J Analytical Calcd. for C12HUN4O3: C, 54.96; H. 5.38; N. 21 .36. Found: C, 55.02; H, 5.43; N, 21 .09. 

NMR (CDCI3) 5: 0.95(3H, t, J=7.8Hz), 1 .37-1 .45(2H, m). 1 .65-1 .73(2H, m), 2.76(2H. t. J=7.8H2), 6.30(1 H, d, J=3.6Hz), 

7.23(1 H, s), 7.39(1 H, d, J=3.6H2j. 

Compound (1-9) 

[0120] m.p. : 1 76-1 79 "C (solvent for recrystallization : ethyl acetate). 

[0121] Analytical Calcd. for C16H12FN3O3: C. 61.34; H. 3.86; N, 13.41; F. 6.06. Found: C. 61.19; H. 3.81; N, 13£2; 
F,6.19. 

NMR (dg-DMSO) 5: 4.03(2H, s). 6.62(1H, d, J=0.9H2), 6.90(1H, s). 7.15(2H. t, J=9.0Hz), 7.29-734(2H. m), 8.60(1H. 
d.J=0.9H2), 8.157(1 H, brs). 

Compound (1-10) 

[0122] m.p.: 180-183 X. 

[0123] Analytical Calcd. for C16H13FN4O2 0.2 HgO: C, 60.83; H, 4.28; N. 1 7.74; F, 6.01 . Found: C, 60.61 ; H. 424; 

N, 17.61; F, 5.82. 

NMR(d6-DMS0) 5: 3.97(2H, s), 6.04(1H,s) 6.89(1H, s). 7.01-7.18(6H, m), 8.72(1H, bre). 
Compound (1-11) 

[0124] m.p. : 1 71-1 74 ^C (solvent for recrystallization : ether). 

[0125] Analytical Calcd. for Ci5HiiFN403: C, 57.33; H, 3.53; N. 17.86; F. 6.05. Found: C, 57.05; H, 3.61 ; N, 17.74; 
F,5.82. 

NMR (dg-DMSO) 6: 4.24(2H, s), 6.70(1 H, d. J=1.8Hz), 7.09(1H. s), 7.10-7.17(2H. m), 7.32-7.37(2H, m), 8.04(1H. d. 

J=1.8Hz). 

Compound (1-12) 

[0126] m.p. : 221 -223 '^C (solvent for recrystallization : ether). 

[0127] Analytical Calcd. for C16H12FN3O3: C, 61 .34; H, 3.86; N. 13.41 ; F, 6.06. Found: C, 61 .04; H, 3.98; N, 13.28; 
F, 5.87. 

NMR (de-DMSO) 5: 4.23(2H, s). 6.65(1 H, d, J=1.8Hz). 7.03(1 H, s), 7.1 0-7.1 6(2H. m), 7.31-7.36(2H. m), 797(1 H, d, 
J=1.8Hz). 8.74(1 H, brs), 1 4.7(1 H, brs). 

Compound (1-13) 

[0128] m.p. : 21 7-220 ''C (solvent for recrystallization : ethyl acetate). 

[0129] Analytical Calcd. for C,6Hi2FN303: C, 61.34; H, 3.86; N, 13.41; F, 6.06. Found: C, 61.19; H, 4.04; N, 13.16; 

F. 5.90. 

NMR(d6-DMSO) 5: 4.02(2H. s), 6.93(1H. s), 7.09(2H. t. J=9.0Hz), 725-7.31(2H, m). 7.56(1H, s). 8.66(1H, brs), 8.80 
(1H,s). 

Compound (1-14) 

[0130] m.p.: 195-197 ^C (solvent for recrystallization : ether). 

[0131] Analytical Calcd. for Ci4HiiFN602: C, 53.50; H, 3.53; N, 26.74; F, 6.04. Found: C. 53.65; H, 3.53; N, 26.71 ; 
F,5.92. 

NMR (dg-DMSO) 5: 5.79(2H, s), 712-7.26(5H. m), 7.47(1H, d, J=2.1H 7.74(1 H, d, J=2.1Hz). 



EP1295879A1 

Compound (1-15) 

[0132] m.p. : 189-191 X. 

I0133J Analytical Calcd. forG^eH^FN^OaPi C^H^O^: C, 60.38; H, 5.01 ; N, 14.98; F, 5.04. Found: C. 60.53; H. 4.79- 
N, 14.71; F, 5.05. . ' ' ' 

NMR (de-DMSO) 8: 3.2&(3H. s). 5.20(2H, s). 6.68(1H. s). 6.88(1H; s), 7.02-7.25(2H. m), 7.32-7.42(2H, m). 8.05{1H 
brs), 8.75(1 H.brs). . v /• i . 

Compound (M7) 

[0134J m.p. : 21 0-21 1 "C (solvent for reciyslalli2atlon:chiorofonT>). 

I0135J Analytical Calcd. for C^^^gfU^O^: 0. 64.40; H, 5.40; N, 15.81 ; F, 5.36. Found: C. 64.28; H. 5.37- N 15 61 • 
F.5.23. • • ■ 

NIVIR (de-DMSO) 5: 0.81(3H, t, J=7.2Hz). 1 .60:1 .82(2H. m), 3.68-3.96(2H. m). 4.05(2H, s), 6.57(1 H. d. J=1 8Hz) 
6.80-7.36(4H. m). 7.91 {1H.d.J=1.8H2), 857(1 H, brs). , 

. Compound (1-18) 

[0136] m.p. ; 166-168 'C (solvent for recrystallization : ethyl acetate). 

[0137] Analytical Calcd. forC23Hi8F2N402: C. 65.71 ;H. 4.32; N. 13.33; F. 9.04. Found: C, 65.82; H. 4.33; N, 13.03; 

F, 8.78. 

NMR (dfi-DMSO) 6: 4.03(2H. s), 5.1 0(2H. s). 6.65(1 H. s), 6.84(1 H. s), 7.00-7.40(8H. m). 8.04(1 H, s), 8.58(1 H, brs). 
Compound (1-19) 

[0138] m.p. : 21 0-21 3 "C (solvent for rectystalllzation : ethyl acetate-hexane) 

[0139] Analytical Calcd. for C16H13FN4O2 0.2 HgO, 0.2 CaHfiO: C. 60.59; H. 4.53; N, 1 7.23; F. 5.84. Found: C. 60 62- 
H, 4.45; N, 16.95; F, 5.69. . 

NMR (de-DMSO) 5: 4,07(2H, s), 6.59(1H, s), 6.87(1H. s). 7.02-7.11(2H; m), 7.1 6-7.30(2H, m), 7.83(1H, s). 8.70(1H 
brs). 11.5(1H,s), 14.6(1 H, brs). 

Compound (1-20) 

[0140] m.p. : 150-153 "C (solvent for recrystallization : ether). 

[0141] Analytical Calcd. for CigH^FN^Oa: C. 57.33; H, 3.53; N, 17.83; F. 6.04. Found: C. 57.29; H, 3.72; N. 17.74; 
F. 5.84. 

NMR (CDCI3) 5:4.40(2H. s), 6.75(1H, d. J=2.1Hz). 6.99(2H. t. J=8.7Hz). 7.01(1H. s). 7.24-7.29(2H. m). 7.39(1H. d, 

J=2.1 Hz). 

Compound (1-21) 

[0142] m.p. : 1 78-1 81 •C (solvent for recrystallization : ether). 

[01431 Analytical Calcd. for C22H19N5O4S: C, 58.79; H, 4.26; N, 15.58; S, 7.13. Found: C. 59.24; H. 4.37; N, 15.75; 
S, 6.61 . 

NMR (ds-DMSO) 5: 2.81-2.98(4H. m), 7.11-7.30(7H, m). 7.68-7.73(2H, m), 7.80-7.86(1H. m), 8.07-7.10(2H. m), 8 64 
(1H,d,J=2.4Hz). V . . 

Compound (1-22) 

[0144J m.p. : 228-230 •C (solvent for recrystallization : ether) 

[0145] Analytical Calcd f or C16H15N5O2 0.1 6 C2H402:C. 61. 46; H, 4.94; N, 21. 96. Found- C. 61 74- H 4 88 N 21 67 
NMR (de-DMSG) 6: 2.84-3.02(4H. m). 6.74(1H, m). 7.04(1H, s). 7.17-7.32(6H, m). 7.96(1H. m). 1l!6(1H, bra).' 

Compound (1-23) 

[0146] m.p. : 215-21 8 »C (solvent for recrystallization : chloroform). 

[0147] Analytical Calcd. for Ci9Hi6N404- C, 62.63; H, 4.43; N. 15.38. Found: C, 62.29; H, 4.69- N 15 11 . 

NMR (d6-DMSO)5: 5.19(2H, s), 6.25(1H, d, J=16.5H2), 6.90(1H. s). 7.30-7.43(5H, m), 7.'72(1H, s). 8.12-8.22(2H m) 
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8.62(1 H.brs). 
Compound (i-24) 

s [0148] m.p, : 226-228 (solvent for recrystallization : ethyl acetate-hexane). 

[0149J Analytical Calcd. forCi9Hi6N404 0.1 C4HQO2: C, 62.44; H, 4.54; N. 15.01 . Found: C, 62.06; H, 4.61 ; N, 14.82. 
NMR (dfi-DMSO) 8: 5.19(2H, s), 6.25(1 H, d. J=16.2Hz), 6:90(1 H. s). 7.28-7:44(5H. m). 7.72(1 H, s), 8.12-8.20(2Hi m), 
8.63(1 H,brs). 

. f 0 Compound (1-25) 

[0150] m.p. : 1 44-1 47 **C (solvent for recrystallization : ethyl acetate) 

[0151] Analytical Calcd. for C16H12FN3O3 0.1 H2O: C, 60.99; H, 3.90; N, 13.34; F, 6.03. Found: C, 61.01; H, 4.07; 
. N, 13.47; F, 5.99. 

IS NMR (dg-DMSO) 6: 4.41(2H, s), 6.92(1H, s). 7.04(1H, d. J=1.BH2). 7.14(2H, t. J=9.3H2), 728-7.33(2H. m), 7.72{1H, 
d. J=1.8Hz), 8.70(1 H.brs). 

Compound (1-26) 

20 [0152] m.p. : 168-170 ''C. 

[0153] Analytical Calcd. for C^sH^gFNgOa 0.6 HgO: C, 53.75; H, 3.79; N. 20.90; F, 5.67. Found: C. 53.83; H. 3.73; 
N,21.20; F,5.50. 

NMR (dg-DMSO) 5: 5.20(2H, s), 6.68(1 H. dd. J=3.0 , 1 .8H2), 6.96(1 H, s), 7.02-7.08(1 H, s), 7.1 6-7.26(2H, m), 7.34-7.44 
(2H, m), 8.02-8.08(1 H,m). 

25 

Compound (1-27) 

[0154] m.p.*: 190-195 "C (solvent for recrystallization : ether). 

[0155] Analytical Calcd. for C20H14FN3O2S: C. 63.31 ; H. 3.72; N. 1 1 .08; F, 5.01 ; S. 8.45. Found: C. 63.08; H. 3.82; 
30 N, 11.28; F. 4.84; S, 8.46. 

NMR (CDCI3) 5: 4.53(2H, s), 7.01(2H. t. J=:8.7Hz). 7.11(1H. s), 7.26-7.48(4H. m). 7.75(1H, d, .J=7.8Hz), 8.10(1H, d, 
J=7.5Hz), 8.43(1 H,brs). 

Compound (1-4) 

35 

[0156] m.p. : 1 22-124 ^'C (solvent for recrystallization : ether-hexane). 

[0157] Analytical Calcd. for C20H14FN3O3 0.25 H2O: C. 65.30; H, 3.97; N. 11.42; F. 5.16. Found: C. 65.50; H, 3.99; 
N. 11.24; F, 4.99. 

NMR (CDCI3) 6; 4.54(2H, s), 6.98-7.04(2H, m), 7.26(1 H. s), 7.34-7.41 (4H, m), 7.47-7.50(1 H. m). 7.96-7.99(1 H, m). 
40 8.38(1 H,s). 

Compound (1-29) 

[0158] m.p. : 264-265 •^C. 

45 [0159J Analytical Calcd. for C17H14N4O4 0.3 HgO: C, 59.40; H, 4.28; N. 1 6.30. Found: C, 59.21 ; H, 4.30; N, 16.20. 
NMR (dg-DMSO) 6: 5.63(2H, s), 6.95(1 H, s), 7.16.7.40(6H, m). 8.27(1 H, d, J=1.8Hz), 8.69(1 H. brs), 1 2.8(1 H, brs). 

Compound (1-30) 

so [0160] m.p. : 204-206 '^C. 

[0161] Analytical Calcd. for C19H1QN4O4: C, 62.29; H, 4.95; N, 15.29. Found: C, 61.94; H, 5.03; N, 15.02. 

NMR (dg-DMSO) 5: 1.24(3H. t, J=7.2Hz). 4.20(2H. q, J=7.2Hz), 5.61(2H. s), 6.97(1H, s), 7.12-7.42(6H, m), 8.32(1H, 

s), 8.77(1 H,s). 

55 Compound (1-31) 



[0162] m.p. : 238-240 **C. 

[0163] Analytical Calcd. for C20H18N4O4 O.4H2O: C, 62.30; H, 4.91 ; N, 14.53. Found: C, 62.18; H, 4.74; N, 14.53. 
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NMR (dfi-DMSO) 8; 3.64(3H. s). 5.42(2H, s), 6.36(1 H. d. J=15.9Hz). 6.95(1 H, s), 7.02-7.58(7H, m), 8.17(1 H, s), 8.76 
(iH.s). 

Compound (1-32) 

5 

[0164] m.p. : 170-1 73 °C (solvent for recrystallization : ethyl acetate). 

[0165] Analytical Calcd. for C^gHiaFN^Og 02 HCI: C, 60.13; H, 4.16; N. 17.53; F, 6.94. Found: C, 60.21; H, 4.12; N, 
17,41; F. 5.62. 

NMR (dfi-DMSO) 5: 5,65(2H, s), 6.30-6.36(1 H, m), 6.94(1 H. m), 7.04-7.50(6H, m). 8.65(1 H, brs). 

10 

Compound (1-33) 

[0166] m.p.: 147-150 °C. 

[0167] Analytical Calcd. for CisH^aFNgOg 0.2 HgO: C, 56.85; H, 3.94; N, 22.1 0; F, 6.00. Found: C, 56.68; H, 4.02; 
15 N. 22.47; F, 5.72. 

NMR (de-DMSO) 5: 5.65(2H, s), 6.37(1 H, dd, J=3.0, 2.7H2). 7.05-7.20(5H, m), 7.47-7.58(2H, m). 
Compound (1-34) 

20 [0168] m.p. : 258-264 (solvent for recrystallization : chlorofonn). 

[0169] Analytical Calcd. for C15H12N4O4S: C, 52.32; H. 3.51 ; N, 1 6.27; S, 9.31 . Found: C, 52.26; H, 3.60; N. 1 6.05; 
S,9.22. 

NMR (dg-DMSO) 5: 6.85(1H, m), 7.03(1H. s). 7.53(1H, m), 7.67-7.74(2H, m), 7.78-7.84(1H, m), 8.08-8.15(2H. m), 8.37 
(1H,m), 8.65(1 H, brs), 

25 

Compound (1-35) 

[0170] m.p. : 1 64-1 68 **C (solvent for recrystallization : ether-hexane) 

[0171] Analytical Calcd. for Ci9H^3FN403 02 CjJH^^O: C, 62.72; H. 3.99; N, 14.78; F. 5.01 . Found: C. 62.43; H, 3.74; 
30 N, 14.74; F, 4.76. 

NMR(CDCl3) 5: 4.53(2H. s). 6.98-7.04(2H, m), 7.26(1 H, s). 7.34-7.41 (4H, m), 7.49-7.52(1 H, m), 7.95-7.98(1 H, m). 
Compound (1-36) 

35 [0172] m.p. : 1 81 -1 83 **C (solvent for recrystallization : chloroform). 

[0173] Analytical Calcd. for CigHi4N403 0.25 H2O: C. 65.04; H, 4.17; N, 15.97. Found: C, 65.02; H, 3.96; N, 16.10. 
NMR (ds-DMSO) 6: 4.61 (2H, s), 7.1 7(1 H. s), 7.26-7.47(7H. m), 7.68-7.70(1 H, m), 7.95-7.98(1 H, m). 

Cornpound (1-37) 

40 

. [0174] m.p. : 1 78-1 80 X (solvent for recrystallization : ethyl acetate). 

[0175] NMR (dfi-DMSO) 5: 1 .19(3H, t, J=7.6Hz), 2.73(2H, qd, J=:7.6 , 1 .2Hz), 6.96-7.04(2H. m), 7.48-7.78(3H, m). 
7.90-8.02(3H, m). 

45 Compound (1-38) 

[0176] m.p. : 216-217 »C. 

[0177] Analytical Calcd. for C16H14N4O2 0.05 CHCI3 0.2 H2O: C, 63.44; H, 4.79; N, 1 8.44. Found: C, 63.47; H, 4.79; 
N, 18.39. 

50 NMR (dg-DMSO) 5: 5,20(2H, s). 6.60-6.62(1 H, m), 6.84(1 H, s), 7.00-7.02(1 m), 7.29-7.40(5H, m). 7.92-7.93(1 H, m), 
8.69(1 H. brs) J 4.6(1 H, brs). 

Compound (1-39) 

55 . [0178] m.p. : 178-180 **C (solvent for recrystallization : ethyl acetate-hexane-ether). 

Analytical Calcd. for C19H19N5O4: C, 59.84; H. 5.02; N. 18.36. Found: C, 59.38; H, 5.07; N. 18.03. 

NMR (CDCI3) 5: 2.50-2.70(2H, m), 2.75-2.88(2H. m), 3.72(3H. s). 5.10(2H. s), 6.48(1 H, s), 6.95(1 H. s), 7.02-7.1 0(2H, 

m), 7.28-7.48(4H, s). 
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Compound (1-40) 

[0179] m.p. : 223-225 "^C (solvent for recrystallization : ethyl acetate-hexane). 

[0180] Analj^icalCalcd. forCi9Hi7N5O4 0.1 C4H8O2: C, 60.03; H,4.62; N, 18.04. Found: C, 6026; H, 4,67; N, 17.91. 
NMR (dg-DMSO) 5: 3.66(3H. s), 5.48(2H. s), 6.49(1 H. d, J=15.6Hz), 7.08(1 H, s), 7.10-7.60(7H. m), 8.30(1 H, s). 
Compound (1-41) 

m.p. : 85-90 ""C (solvent for recrystallization : ethyl acetate) 

NMR (dg-DMSO) 5: 1.36(3H, t. J=6.9Hz), 4.30(2H. q. J=6.9Hz), 5.62(2H, s), 7.04(1 H, s), 7.16r7.62(5H, m). 
Compound (1-42) 

. [0181] m.p. ; 11 8-120 **G (solvent for recrystallization : ether-hexane-ethyl acetate) 

[0182] Analytical Calcd. for C19H21N5O2 0.2 C4H8O2: C, 64.44; H, 6.1 7; N. 18.98. Found: C, 64.60; H, 6.02; N, 1 8.97. 
NMR (CDCI3) 6: 0.91 (3H, t, J=7.2Hz), 1 .30-1 .44(2H, m). 1 .52-1 .68(2H. m), 2.46(2H, t, J=7.2Hz), 5.09(2H, s), 6.50(1 H, 
s). 7.04-7.10(2H. m), 7.30-7.50(3H, m). 

Compound (1-43) 

[0183] m.p. : 156-158 *C (solvent for recrystallization : ethyl acetate-hexane). 

[0184] Analytical Calcd. forC^8Hi9N502 0.1 C4H8O2: C, 63.84; H, 5.77; N, 20.23. Found: C, 63.93; H, 5.76; N, 20.23. 
NMR (dg-DMSO) 5: 0.89(3H. t. J=7.8Hz), 1 .42-1 .60(2H, m), 2.42(2H, t, J=:7.8Hz), 5.23(2H, s\ 6.47(1 H, s), 6.95(1 H, 
s), 7.10-7.18(2H, m), 7.26-7.40(3H. m). 7.99(1H, s). 

Compound (1-44) 

[0185] m.p. : 188-189 °e (solvent for recrystallization : ethyl acetate). 

[0186] Analytical Calcd. for Ci5H^3N502 0.2 H2O: C, 60.27; H, 4.52; N. 23.43. Found: C, 60.39; H, 4.51; N, 23.39. 
NMR (dg-DMSO) 6: 5.22(2H, s). 6.68-6.69(1 H, m), 6.97(1 H. s), 7.05(1 H, m), 7.31 -7.40(5H, m), 8:06(1 H, m). 

Compound (1-45) 

[0187] m.p. : 203-204 *'C (solvent for recrystallization : ethyl acetate). 

[0188] Analytical Calcd. for C14H11N5O4 S 0.75 HgO: C, 46.86; H, 3.51 ; N, 1 9.52; F, 8.94. Found: C, 47.22; H, 3.48; 
N, 19.32; F, 8.95. 

NMR (de-DiyiSO) 5: 6.89-6.92(1H, m), 7.21(1H, s), 7.56-7.57(1 H. m), 7.68-7.73(2H, m), 7.80-7.84(1H, m). 8.12-8.15 
(2H, m), 8.52-8.53(1 H, m). 

Compound (1-46) 

[0189] m.p. : 84-85 °C (solvent for recrystallization : ether-hexane). 

[0190] Analytical Calcd. for Ci9H^4FN03 O.2H2O: C, 69.80; H, 4.44; N, 4.28; F, 5.81. Found: C, 69.76; H, 4.34; N, 
4.34; F, 5.73. 

NMR (CDCI3) 5: 4.06(2H, s), 6.1 6(1 H, d, J=3.3Hz), 7.03(2H, t J=8.4Hz). 7.20-7.30(3H. m), 7.32(1H, s), 7.40-7.48(1 H, 
m), 7.87(1 H, dt, J=1.5, 7.5Hz), 8.11(1H, d, J=7.5Hz), 8.68-8.74(1 H, m). 

Compound (1-47) 

[0191] m.p. : 77-80 °C (solvent for recrystallization : ethyl acetate-chlorofonn). 

[0192] Analytical Calcd. for C^gHisFNOa O.2H2O O.2C4H8O2 O.O3CHCI3: C, 64.78; H. 4.34; N, 8.02; F, 5.44. Found: 
C, 65.04; H. 4.04; N, 7.77; F. 5.56. 

NMR (CDCI3) 6: 4.07(2H, s), 6.1 8(1 H, d, J=3.2Hz), 7.03(2H, t. J=8.8Hz), 7.18-7.22(3H, m), .7.39(1 H, s), 7.39(1 H, t, 
J=4.8Hz), 8.92(2H, d, J=4.8H2). 

Compound (1-48) 

[0193] m.p. : 196-198 ^'C (solvent for recrystallization : Isopropyl ether). 

[0194] Analytical Calcd. for C2oHt4FN05 O.2H2O: C, 64.76; H, 3.91 ; N, 3.78; F, 5.12. Found: C, 64.95; H, 3.73; N. 
3.93; F. 4.99. 
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NMR {CDCy 8: 4.08(2H, s). 6.18(1H. d, J=3.6H2), 7.03(2H, t, J=9.0H2), 7.20-7.32(3H. m), 7.37(1H, s), 8.20(1H, d. 
J=8.4H2), 8.51(1 H. dd. J=8.4, 1.8H2), 9.34(1 H. brs). 

Compound (1-49) 

[01951 m.p. : 208-210 '^C (solvent for recrystallizatlon : isopropyl ether). 

[0196J Analytical Calcd. for CgoHuFNOg: C, 65.40; H, 3.84; N, 3.81 ; F, 5.17. Found: C, 65.14; H, 3.79; N, 3.90; F^ 4.95. 
NMR (CDCI3) 8: 4.09(2H, s). 6.25(1 H, d, J=:3.6Hz), 7.03(2H, t, J=8.4H2). 7.21-7;32(3H. m). 7.65(1 H, s), 7.96-8.02(TH. 
m), 8.56(1 H, brs), 8.85(1 H, d, J=5.1 Hz). 

Compound (1-50) 

[0197] m.p. : 108-109 ^C (solvent for recrystallization : ethyl acetate-isopropy! ether). 

[0198] Analytical Calcd. for C18H13FN2O3: C, 66.66; H, 4.04; N, 8.64; F, 5.86. Found: C, 66.64; H, 3.96; N, 8.66; F 
5.59. 

NMR (CDCI3) 8: 4.19(2H, s), 7.02-7.07(2H, m), 7.26-7.34(3H, m), 7.45-7.48(1H, m), 7.80(1H, s), 7.86-7.91(1H, m), 
8.1 2(1 H. d. J=7.8H2). .8:72(1 H. d. J=4.5H2). 

Compound (1-51) 

[0199] m.p. : 97-100 °C (solvent for recrystallization : ethyl acetate-isopropy I ether). 

[0200] Analytical Calcd. for C^7Hi2FN303 O.4H2O: C, 61 .41 ; H, 3.88; N, 1 2.64; F, 5.71 . Found: C, 61 .76; H, 3.58' N. 
12.21; F, 5.84. 

NMR (dg-DMSO) 8: 4.28(2H, s), 7.15-7.21 (3H, m), 7.36-7.40(2H, m), 7.64(1H, brs), 8.11(1H, brs), 8.98-9.02(2H, m). 
Reference example 1 

[0201] Inhibitory activities of a compound represented by the fomnula of A-C(=0)-CH=C(OH)-B against Integrase of 
each retrovims is described. 

[0202] The inhibitory effects of the compounds of the present invention for HIV-1 integrase have been determined 
by the assay described below. 

(1) Preparation of DNA solutions. 

[0203] Substrate DNA and target DNA, which sequences were indicated below, were synthesized by Amersham 
Phanr^acia Biotech and dissolved in KTE buffer (composition: 1 00 mM KCI, 1 mM EDTA, 1 0 mM TrIs-HCI (pH 7.6)) at 
concentration of 2 pmol/nL and 5 pmol/^L, respectively. The DNA solutions were annealed with each complement by 
slowly cooling after heating. 

(Substrate DNA) 

[0204] 



5'. Biotm-ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG GAG T^3' 
3'- GAA AAT GAG TCA CAC CTT TTA GAG ATC GTC A-5' 



(Target DNA) 
[0205] 



5'- TGA CCA AGG GCT AAT TCA CT-Dig-3' 
3'-Dig-ACT GGT TCC CGA TTA AGT GA .5' 
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(2) Caicuiations of the percent inhibitions (the IC50 values of test conapounds) 

[0206] Streptavidin, obtained from Vector Laboratories, was dissolved in 0.1 M carbonate buffer (composition: 90 
mM Na2C03, 1 0 mM NaHC03) at concentration of 40 ^g/mL. After coating each well of microtrter plates (obtained from 
NUNC) with 50 \lL of the above solution at 4 over night, each well was washed twice with PBS (composition: 13.7 
mM NaCI 0.27 mM KCI, 0.43 mM Na2HP04, 0.14 mM KH2PO4) and Blocked with 300 \iL of 1% skim milk in PBS for 
30 min. Additionally, each well was washed twice with PBS and added 50 ^iL of substrate DNA solution (2 pmol/M.L). 
The mcrotiter plates were kept at room temperature for 30 min. Then, each well was washed twice with PBS and once 
withHgO: 

[0207] Subsequently, in the each well prepared above were added 45 fiL of the reaction buffer prepared from 1 2 p.L 
of the buffer (composition: 150 mM MOPS (pH 7.2),.75 mM MnCl2, 50 mM 2-mercaptoethanol, 25% glycerol, 500 jtg/ 
mL bovine semm albumin-fraction V), 1 jiL of target DNA (5 pmol/nL), and 32 ^iL of the distilled water. Additionally, 6 
jiL of either a test compound in DMSO or DMSO for positive control(PC) was mixed with the above reaction buffer, 
then 9 of an integrase solution (30 pmol) was added and mixed well. In the well of negative control (NC) was added 
9 ^iL of the integrase dilution buffer (composition: 20 mM MOPS (pH7.2), 400 mM potassium glutamate, 1 mM EDTA, 
0.1% NP-40, 20% glycerol, 1 mM DTT, 4M urea). 

[0208] The microtlter plates were incubated at 30 ?C for 1 hour. The reaction solution was removed and each well 
was washed twice with PBS. Subsequently, each well of the microtlter plates was filled with 100 p.L of anti-digoxigenin 
antibody labeled with alkaline phosphatase (Sheep Fab fragment: obtained from Boehringer) and Incubated at 30 '^C 
for 1 hour. Then, each well was washed twice with 0.06% Tween20 in PBS and once with PBS. Next, 150 \lI of the 
Alkaline phosphatase reaction buffer (composition: lOmM p-Nitrophenylphosphate (obtained from Vector Laborato- 
ries), 5 mM MgCl2, 100 mM NaC1 100 mM Tris-HCI (pH 9.5))was added in each well. The microtiter plates were incu- 
bated at 30 °C for 2 hours and the reaction was terminated by the addition of 50 |il of 1 N NaOH solution. The optical 
density (OD) at 405 nm of each well was measured and the percent inhibition was detemnined by the following expres- 
sion. 

[0209] The percent inhibition (%) = 1 00[1 -{(C abs.- NC abs.) / (PC abs.- NC abs.))] 

C abs. ; the OD of the well of the compounds 

NC abs. : the OD of the negative control (NC) 

PC abs. : the OD of the positive control (PC) 
[0210] When the percent Inhibition (%) is X% at the concentration of x ^lg/mL and the percent inhibition (%) is Y% 
at the concehtratfon of y ^g/mL, one of which Is more than 50% and the other is less than 50%, IC50 can be detemnined 
by the following expression. 

IC5o(fig/mL) = x-{(X-50)(x-y)/(X-Y)} 

[0211] The IC 50 values, the concentration of the compounds at percent Inhibition 50%, are shown in the following 
Table 1 . Compound No. In the Table 1 is the same as compound No. of the above example. 



Table 1 



Compound No. 


IC50 (ug/mL) 


1-3 


0.40 


Ml 


0.42 


1-12 


0.43 


1-16 


0.53 


1-17 


1.6 


1-19 


0.63 


!-20 


0.32 


1-21 


0.54 


1-22 


0.59 


1-25 


0.48 


1-29 


1.0 


1-46 


0.44 


1-47 


0.35 


1-50 


0.40 
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Table 1 (continued) 



Compound No. 


IC5o(jig/mL) 


1-51 


0.48 



5 

[021 2] The inhibitory effects of the compounds and anti-retrovirus active substances of the present invention for HIV- 
1 , H!V-2, SIVmao, and SIVagm integrases have been detemiined by the assay described below. 
[02131 (1) l^olt-4 cells (2x 10^ cells) were Infected with HIV- 1 NL432(4x 106cpm), HIV-2 Rod (8x 106cpm), SIVmac 
IWA239 (8 X 10^ cpm) and SIVagm SA212 (8 x 10^ cpm), and Incubated for 1 hr at room temperature. 

Preparation of the viruses 

[0214] 

'5 @ Preparation of HIV-1 virus : SW480 cells were cultured In DMEM medium supplemented with 10% fetal bovine 
serum using 25 cm^ flaslc. HIV-1 infectious molecular DNA (40 jig), pNL432, transfected to the cells by calcium 
phosphate coprecipitatlon method, and the supematant (2 mL) at 2-3 days post-transfection was infected to M81 66 
cells (1 X 10® cells). The cells were cultured in 10 mL RPMI medium supplemented with 10% fetal bovine serum 
In CO2 incubator at 37 ""C. After apparent giant cells were obsien^ed, the cells were removed by centrif ugation and 

20 then the supematant was filtrated by 0.45 pm filter, measured RT activity, and stored at - 80 *»C as HI V-1 stock virus. 
© Preparation of HIV-2 virus: HIV-2 Rod was infected to M8166 cells (1 x 10® cells). The cells were cultured in 
1 0 mL RPMI medium supplemented with 1 0% fetal bovine serum in COg incubator at 37 ^'C. After apparent giant 
cells were observed, the cells were removed by centrifugation and then the supematant was filtrated by 0.45 (im 
filter, measured RT activity, and stored at - 80 **C as HIV-2 stock virus. 

25 @ Preparation of SIVmac virus: SW480 cells were cultured in DMEM medium supplemented with 1 0% fetal bovine 
serum using 25cm2 flask. SIVmac MA239 infectious molecular DNA (40 jig), pMA239, transfected to the cells by 
calcium phosphate coprecipitatlon method, and the supernatant (2 mL) at 2-3 days post-transfection was infected 
. to CEMX174 cells (1 x 10® cells). The cells were cultured in 10 mL RPMI nnedium supplemented with 10% fetal 
bovine serum in COg incubator at 37 **C. After apparent giant cells were observed, the cells were removed by 

^0 centrifugation and then the supematant was filtrated by 0.45 \im filter, measured RT activity, and stored at - 80 
as SIVmac stock virus. 

@ Preparation of SIVagm virus: SW480 cells were cultured in DMEM medium supplemented with 1 0% fetal bovine 
serum using 25 cm^ flask. SIVagm SA212 infectious molecular DNA (40 jig), pSA212, transfected to the cells by 
calcium phosphate coprecipitatlon methods, and the supernatant (2 mL) at 2-3 days post-transfection was infected 
35 to MB1 66 cells (1 x 1 0^ cells). The cells were cultured in 1 0 mL RPMI medium supplemented with 1 0% fetal bovine 

serum in CO2 incubator at 37 **C. Every 3 days, the cells were separated from the supernatant by centrifugation 
and continued culture with new culture medium. The each supernatant was filtrated by 0.45 jim filter, measured 
RT activity, and stored at - 80 as SIVagm stock virus. 

[021 5] (2) The cells were washed twice to remove the viruses and suspended in 1 0 mL RPM I medium supplemented 
with 10% fetal bovine serum. The infected cells (100 \iL) were plated in 96-well microliter plates containing with the 
serial 5 fold dilution of compounds (1 00 ^L) and cultured in CO2 incubator at 37 °C. 

[021 6] (3) The supematant at 5 days postinfection was harvested and measured the amount of the virus by RT activity. 
Preparation of the solution for RT assay: 

[0217] A reaction mixture (90 nL) were contained 50 mM Tris-HCl, pH 8.3, 150 mM KCl, 1 0 mM MgClg, 0.1% Nonldet 
P-40, 1 0 mM DTT (dithiothreitol), 5 ^g/mL poly(rA), 5 ng/mL {(^T)^2-^B P^l ^'"3' concentration after 

mixture of a sample (10 uL), 
50 [0218] The procedure of RT assay: 

1 . 10 p.L of sample was plated to 3 wells of 96-well microtlter plate (triplicate assay). 

2. Reaction mixture (90 jiL) chilled at 4 ^'C was added to each well, mixed and then incubate at 37 °C for 3 hrs. 

3. After incubation, the plate was chilled on ice, and passed through a DEAE-Flltermat using cell harvester. The 
55 filter was washed with 4.5% Na2HP04 (20 sec) and HgO (10 sec). 

4. The filter was dried at 95 **C for 15 min. 

5. 1 0 mL of scintilator was added and sealed. 



EP1 295 879 A1 



6. Radioactivfty was measured by LKB Beta Plate scintillation spectroscopy. 

7. RT activity (cpm/mL) was calculated from average of three wells. 

[0219] (4) RT activity in the absence of medicine was calculated as 100% viral replication and then 50% inhibitory 
concentration (EC5Q) of the sample was determined from the HT activity of each well as shown in Table 2. 

Table 2 



Result EC50 Unit ng/mL 





HIV-1 NL432 


HIV-2 ROD 


SIVmac 


SIVagm 


M6 


57 


.35 


57 


44 


Zidovudine 


0.51 


0.28 


0.35 


0.36 


Stavudine 


6.1 


4.1 


3.4 


4.5 


Lamivudine 


8.4 


22 


9.1 


22 



[0220] As shown in table 2, the compound M6, zidovudine, stavudine, and lamivudine showed antiviral activity 
against HlV-1, HIV-2, SIVmac and SIVagm. Thus, the anti-retrovirus composition which contains the compound rep- 
resented by the fonmula (1) are effective medicine for not only HIV-1 but also HIV-2 and SIV infection. . 
[0221 ] The inhibitory effects of the compounds and anti-retrovlrus active substances of the present invention for FIV 
Integrases have been determined by the assay described below. 

[0222] (1 ) The serial 5 fold diluted samples were plated in 24 well microtiter plate. Feline T-cell lines (MYA-1 cells: 
4x 105 cells/well) and feline immunodeficiency virus (FIV TM-2 strain: 3000 cpm/well) were added to each well. The 
cells were cultured with 1.5 mL RPMI medium supplemented with 10% fetal bovine serum, 2 ^tg/mL polybrene, 100 
unit/mL human recombinant IL-2 and 50 \lM 2-mercaptoethanol in CO2 incubator at 37 'C. 

@ Preparation of FIV TM-2 virus: FIV TM-2 was Infected to MYA-1 cells (1 x 10^ cells). The cells were cultured 
in 10 ml, RPMI medium supplemented with 10% fetal bovine serum, 2 ^g/mL polybrene, 100 unit/ml human re- 
combinant IL-2 and 50 ^M 2-mercaptoethanol in COg incubator at 37 "C. Every 1 -2 days, the cells were separated 
from the supematant by centrifugation and continued culture with new culture medium. Each of the supernatant 
was filtrated by 0.45 \im filter, measured RT activity, and stored at as - 80 *'C as FIV stock virus. 

(2) Every 1-2 days, the supematants were measured the amount of the virus by RT activity (as same as experi- 
mental example 2). 

(3) Using from the data at 10 days postinfection, RT activity in the absence of medicine was calculated as 1 00% 
viral replication and then 50% inhibitory concentration (EC5Q) of the sample was determined from the RT activity 
of each well as shown in Table 3. . . 



Table 3 



Result EC5Q Unit ng/mL 




EC50 


1-16 
Zidovudine 


300 
48 



[0223] As shown in table 3, the compound 1-1 6 showed antiviral activity against not only HIV-1 and SIV but also FIV. 
Thus, the anti-retrovirus composition which contains the compound represented by the formula (I) are effective medicine 
for FIV infection. 

Reference example 2 

[0224] The inhibitory effects of each anti-human immunodeficiency virus active substance against human immuno- 
deficiency virus have been determined by MTT assay described below. 

(1) Human T cell strain Molt-4 clone 8 persistently infected HIV (HTLV-HIB strain) was cultivated In RPMI-1640 
medium supplemented with 10% fatal bovine serum, and supernatant was filtered, measured RT activity, and 
stored at -80 **C. On the other hand, each human anti-immunodeflclency virus active substance was diluted to 
fixed concentration in culture medium, they were plated to 96-well microtiter plate. Subsequently, 100 \lL (3.5 x 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



10* cells) Of MT-4 cell suspension was plated to 96-well microtiter plate, and then above mentioned supernatant 
containing HIV, which was diluted by culture medium, was added 50 \lL (60 pfu (plaque fomiing unit)) to 96-well 
microtiter plate. 

(2) After cultivation at 37 *>C for 5 days in CO2 incubator, into all well was added 30 nL per well 3-(4,5-dimethyithja2ol- 
3-yl)-2.6-diphenyltetra20lium bromide (MTT) 5 mg/mL) and PBS, and then Incubated for 1 h. 

[0225] In this time, alive cells reduced MTT and fomriazan was precipitated, therefore, 150 ^iL of cell supematants 
were removed from all wells, and then 1 50 nL of lysate (1 0% triton X-l 00 and 0.4% (v/v) HCI-containing isopropanol) 
was added, and formazan was eluated on a plate shaker. Fomiazan was measured at OD 560 nm and 690 nm (ref- 
erence wave length) by Microplate reader, the results were compared with reference. EC50 was concentration of com- 
pound which inhibited 50% of cell damage caused by vims. The results were shown in Table 4. 

Table 4 



Inhibitory activity against human virus 
' Anti-human virus active substance 


ECcA (nq/mU 


^1 uu vu □ine 


1.8 


Didanosine 


640 


Zaicttabine 


17 


Lamhrudine 


38 


Stavudine 


50 


Abacavir 


630 


Capravlrine 


1.4 


Nevirapine 


20 


Loviride 


11 


Delavirdine 


12 


Emivirine 


4.5 


Efavirenz 


0.58 


Saquinavir 


3.7 


Indinavir 


14 


Ritonavir 


26 


Nelfinavir 


10 



Experimental example 

[0226] Tested samples (medicine 1 and medicine 2) were diluted with culture medium (10% FCS containing RPMI 
1 640 medium) to prepare appropriate concentration stocl<s of tested samples. The diluted of medicine 1 (50 fiL) was 
plated into 96-well microtiter plate. And then the diluted medicine 2 (50 jiL) was pipetted into them, total volume became 
1 00 nL In cell control (CC) wells 1 00 jiL of the culture medium was added, and in virus control (VC) wells 50 nL of the 
culture medium was added. Three plates of same dilutions were prepared in order to measure synergistic effect (triple 
experiments). 

[02271 The MT-4 cells (50 ^iL) diluted to suitable concentration (4 x 1(fi/mL) by above mentioned culture medium 
was added to each 96-well micratiter plate containing above mentiond tested sample, and the plate was mixed by plate 
shaker, and then was incubated in CO^ incubator for 1 h. 

[0228] The HI V-1 (50 ^L) diluted to suitable concentration (moi=0.01 ) by above mentioned culture medium was added 
to each 96-well microtiter plate containing above mentioned tested sample and MT-4 cells, and the plate was mixed 
by plate shaker, and then was cultured in CO2 incubator for 5 days. 

[0229] After 5 days 30 n j of Km solution {^JiTT was dissolved with PBS to be 5 mg.'mL, filtered by 0.22 ^im filter, and 
stenlized) was added to each 96-well microtiter plate, and then was incubated In CO2 incubator for 1 h. 150 of 
supernatant was removed from each well without taking off the cells. 150 jiL of lysate (500mL of 2-propanol, 50mL of 
Triton X and 2 mL of HCI were mixed properly) was added to 96-well microtiter plate, and then mixed properly by plate 
shaker until all cells were dissolved. The absorbance of the mixed to 96-well microtiter plate was measured at two 
wave length of 560 nm and 690 nm by microtitrer plate reader. By using MacSynergy II soft Synergy Volume (p.M2%, 
99.9% confidence) of two kind of medicines, synergistic effects were detemiined. The methods of detennination of 
synergistic effect by using Synergy Volume were described In® Antiviral Research, 14, (1990), 181-206 (D Antimicrob 
Agents, Chemother, (1 997), 21 65-21 72. and the like. 
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Especially, it is preferred that synergistic effect is over 100 



Tables 





Synergy volumes (99.9% confidence) 


Combination 


Example 


Examole 






(Medicine 1/Mediclne 2) 


1 


2 


3 


4 


Compound l-16/Didanosine 


234 


214 


159 


254 


Compound l-16/Lamivudin 


200 


193 


. 365 


181 


Conripound 1-1 6/Nevirapine 


68 


245 


257 


243 


Compound l-16/Capravirine 


138 


221 


166 


142 


Compound M^elfinavir 


129 


283 


136 


243 


Compound l-16/Compound 1-16 


ND 


ND 


43 


62 


ND: Not done. 



[0230] Furthermore, for example, a graph of the synergistic effect between a compound 1-16 and zidovudine is shown 
in Figure 1 . 

20 Industrial Applicability 

[0231] The combination of propenone derivatives and anti-retrovirus active substances can be efficiently inhibited 
increase of retrovirus replication by each medicine acting synergistically against retrovirus. A medicinal composition 
containing propenone derivatives and anti-retrovlrus active substances of the present invention Is a excellent anti- 
25 retrovirus composition. 



Claims 



30 1. . An antl-retrovlrus composition which contains as active Ingredients a compound represented by the fomiula (I): 
A-C(=0)-CH=C(OH)-B wherein A Is optionally substituted heteroaryl; B is optionally substituted heteroaryl or op- 
tionally substituted aryl; provided that cases wherein A and/or B are optionally substituted lndol-3-yl are excluded; 
a tautomer, a prodrug, a phamnaceutically acceptable salt, or a solvate thereof, and one or more different type of 
anti-retrovirus active substances. 

35 

2. An anti-retrovlrus composition as described in claim 1 wherein the anti-retrovirus active sut)stance exhibits an 
synergistic effect in combination with a compound represented by the fonnula (I), a tautomer, a prodrug, a phar- 
maceutlcally acceptable salt, or a solvate thereof. 

40 3. An anti-retrovirus composition as described in claim 1 or 2 wherein the anti-retrovlrus active substance is one 
excluding integrase Inhibitor. 

4. An anti-retrovlrus composition as described In any one of claims 1 to 3 wherein the anti-retrovlrus active substance 
Is a nucleoside type reverse transcriptase Inhibitor, an non- nucleoside type reverse transcriptase Inhibitor and/or 

45 a protease inhibitor. 

5. An anti-retrovlrus composition as described in any one of claims 1 to 4 wherein the anti-retrovirus active substance 
is zidovudine, didanosine, zaicltablne, stavudine, lamivudine, abacavir, tenofovir, tenofovir disoproxll, nevlraplne, 
deiavlrdine, emivirine, loviride, efavlrenz, trovirdine, capravirine, TIBO, talvirallne, UC7B1 , saquinavir, nelfinavir, 

50 ritonavir, indinavir, KNl-272, lopinavir, VX-478, VB-19026, BILA-2011-BS, A-77003, A-80987, DMP-323, and/or 

XM-450. 

6. An anti-retrovims composition as described in any one of claims 1 to 5 wherein the anti-retrovims active substance 
is zidovudine, lamivudine, stavudine, neviraplne, capravirine, and/or nelfinavir. 

55 

7. An anti-retrovirus composition as described in any one of claims 1 to 6 wherein A of the compound represented 
by the fonnula (I) Is optionally substituted furyl, optionally substituted thienyl, or optionally substituted pyridyl; and 
B of the compound represented by the fomnula (1) is optionally substituted triazolyl, optionally substituted tetrazolyl. 
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optionally substituted pyridyi, or optionally substituted oxazolyl. 

8, An anti-retrovirus composition as described in any one of clainns 1 to 7 wherein A of the compound represented 
by the formula (i) is 5-(4-fluoroben2yl)furan-2;yl; and B of the compound represented by the lomnula (I) is 1H- 

5 1,2,4-tria2oI-3-yl. 

9. An anti-retrovirus composition as described in any one of claims 1 to 8 wherein retrovirus is humari irrimunodefi- 
ciency virus. 

10 . 10. A phannaceutical compositloii which contains a compound, which exhibits an activity promoting anti-retrovirus 
activity of antl-retrovirus active substance, and is represented by the formula (I): A-C(=0)-CH=C(OH)-B wherein 
A is optionally substituted heteroaryl; B is optionally substituted heteroaryl or optionally substituted aryl; provided 
that cases wherein A and/or B are optionally substituted indol-3-yl are excluded; a tautomer, a pi'odrug, a phar- 
maceuticalty acceptable salt, or a solvate thereof. 

15 

.11. A method for treating or preventing retrovirus Infection, which comprises a simultaneous or continuous adminis- 
tration of the compound represented by the fonnula (I): A-C(=0)-CH=C(OH)-B wherein A is optionally substituted 
heteroaryl; B is optionally substituted heteroaryl or optionally substituted aryl; provided that cases wherein A and/ 
or B are pptipnaiiy substituted lndol-3-yl are excluded; a tautomer, a prodrug, a phamnaceutically acceptable salt, 
20 or a solvate thereof, and one or more different type of anti-retrovirus active substances. 

12. Use of a compound represented by the fomiula (I): A-C(=0)-CH=C(OH)-B wherein A is optionally s;ubstituted 
heteroaryl; B Is optionally substituted heteroaryl or optionally substituted aryl; provided that cases wherein A and/ 
or B are optionally substituted lndol-3-yl are excluded; a tautomer, a prodmg, a phamiaceutically acceptable salt, 
25 or a solvate thereof, and one or more different type of anti-retrovirus active substance for preparation of a medi- 
cament for treating and preventing retrovirus infection. 
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In claim 2, use is made of a substance ^exerting a synergistic effect 
in combined use with the cOTrpound represented by the £ormiila ( I) * . Considering 
the coosmn technical knowledge at the application time, it is unclear what 
conpoundB, other than those disclosed in Che description, can exert a synergistic 
e£f eot in combined use with the cocnpound repreeented lay the formula (I) . Thus, 
the particular scope thereof cannot be specified, vhich maXea it inpossible 
to practice any meaningful international search. 



Fonn FCr/ISA/210 (extm dieet) Quly 1992) 



